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ABSTRACT AND ACKNOWLEDGEMENT

The United States of America ratified the Joint Convention on the Safety of Spent Fuel
Management and on the Safety of Radioactive Waste Management (Joint Convention) on
April 9, 2003. The Joint Convention establishes an international peer review process among
Contracting Parties and provides incentives for nations to take appropriate steps to bring their
nuclear activities into compliance with general safety standards and practices. The United
States participated in Review Meetings of the Contracting Parties to the Joint Convention in
November 2003, and May 2006, in Vienna, Austria. This Third report, an update of the U.S.
National Report prepared under the Joint Convention in October 2008, documents spent fuel
and radioactive waste management safety in the United States under the terms of the Joint
Convention. It was prepared by the U.S. Government for review by the Contracting Parties.

The United States is in compliance with the terms of the Joint Convention. An extensive U.S.
legal and regulatory structure ensures the safety of spent fuel and radioactive waste
management. The report describes radioactive waste management in the United States in both
commercial and government sectors, and provides annexes with information on spent fuel and
waste management facilities, inventories, and ongoing decommissioning projects. It also
provides detailed information on spent fuel and radioactive waste management safety, as well
as transboundary movements (imports/exports) and disused sealed sources, as required by the
Joint Convention.

The U.S. Department of Energy acknowledges the support and cooperation of the U.S.
Environmental Protection Agency, U.S. Nuclear Regulatory Commission, and U.S. Department
of State in preparation of this report through the Joint Convention Interagency Executive
Steering Committee and Working Group. The information in this report was extracted from
publicly available information sources, including regulations and internet web sites of these
agencies.
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A. INTRODUCTION

This Third United States National Report updates the
second National Report published in October 2005, under
the terms of the Joint Convention on the Safety of Spent
Fuel Management and on the Safety of Radioactive Waste
Management ' (Joint Convention). This report reflects
developments in the United States through September
2008.

A. Introduction

A.1  Purpose and Structure of this Report

This report satisfies the requirements of the Joint
Convention for reporting on the status of safety at spent
fuel and radioactive waste management facilities within the
United States of America. The United States ratified the
Joint Convention on April 9, 2003. The Convention
entered into force on July 10, 2003. The United States
participated in the First Review Meeting held in Vienna,
Austria, in November 2003 and the Second Review
Meeting held in Vienna, Austria, in May 2006. The Joint
Convention is an important part of a global effort to raise
the level of nuclear safety at nuclear facilities in the
aftermath of the 1986 accident at the Chernobyl nuclear
power plant in the Ukraine, and other events. The Joint
Convention provides incentives for nations? to bring their
nuclear activities into compliance with internationally
endorsed public health and safety standards or their
equivalent. A copy of the Joint Convention is available
electronically from the International Atomic Energy Agency
(IAEA).®

The Joint Convention is structured similar to a companion

Convention on Nuclear Safety (CNS), which entered into force for the United States on
July 10, 1999. The Joint Convention provides a series of broad objectives for managing
spent fuel and radioactive waste without prescribing specific or mandatory standards on
contracting nations. The Joint Convention extends the review process in the CNS to
spent fuel and radioactive waste management activities. Each member nation having
ratified the Joint Convention (Contracting Party) is obligated to prepare a National
Report covering the scope of the Joint Convention and subject it to review by other
Contracting Parties. The third review will culminate in a Meeting of the Contracting
Parties in Vienna, Austria, in May 2009.

'International Atomic Energy Agency, Joint Convention on the Safety of Spent Fuel Management and on the
Safety of Radioactive Waste Management, INFCIRC/516, December 24, 1997.

®Note the term “nation” is used here instead of “state” to avoid confusion with the “states” making up the
United States.

®International Atomic Energy Agency, http://www-ns.iaea.org/conventions/waste-jointconvention.htm
“Disused sealed sources are also within the scope of the Joint Convention, as specified in the preamble of
the Convention on Nuclear Safety.




This Department of Energy (DOE) report was prepared by a working group composed of
staff from DOE and other agencies of the U.S. Government involved in international and
domestic nuclear activities, including Department of State, U.S. Environmental
Protection Agency (EPA), and Nuclear Regulatory Commission (NRC).

This report describes how the United States meets the objectives described in Article 1
of the Joint Convention:

1. Achieve and maintain a high-level of safety worldwide in spent fuel and
radioactive waste management through the enhancement of national
measures and international cooperation, including where appropriate,
safety-related technical cooperation;

2. Ensure there are effective defenses against potential hazards so
individuals, society, and the environment are protected from the harmful
effects of ionizing radiation, now and in the future to assure needs and
aspirations of the present generation are met without compromising the
ability of future generations to meet their needs and aspirations; and

3. Prevent accidents with radiological consequences, and mitigate such
consequences should they occur during any stage of spent fuel or
radioactive waste management.

The report format and content follow revised guidelines, agreed to at the Second Review
Meeting of Contracting Parties to the Joint Convention in May 2005, and published in
July 2006.°> Chapters and annexes (or appendices) in this report have the same titles as
in these guidelines, facilitating review by other Contracting Parties. Table A-1 provides a
cross-reference between the chapters in this report and the specific reporting provisions
in the Joint Convention.

Table A-1 Joint Convention Reporting Provisions

National Report Section Joint Convention Section
A. Introduction
B. Policies and Practices Article 32, Paragraph 1
C. Scope of Application Article 3
D. Inventories and Lists Article 32, Paragraph 2
E. Legislative and Regulatory Systems Article 18; Article 19; and Article 20
F. General Safety Provisions Articles 21-26; Articles 4-9 ; Articles 11-16
G. Safety of Spent Fuel Management Articles 4-10
H. Safety of Radioactive Waste Management Articles 11-17
I. Transboundary Movement Article 27
J. Disused Sealed Sources Article 28
K. Planned Activities to Improve Safety Multiple Articles
L. Annexes Multiple Articles

®International Atomic Energy Agency, Guidelines Regarding the Form and Structure of National Reports:
Joint Convention on the Safety of Spent Fuel Management and on the Safety of Radioactive Waste
Management, Vienna, Austria INFCIRC 604, Rev 1, July 19, 2006.
http://www.iaea.org/Publications/Documents/Infcircs/2006/infcirc604r1 .pdf




Information in this report is derived from publicly available information sources. More
detailed information can be found at the internet web sites listed in Table A-2. The
internet references provided in this report were available to the public and accurate as of
the publication date. These URLs may change over time or may no longer be active.

Table A-2 Key Sources of Information Available on the Internet

Code of Federal Regulations

Access to all regulations: http://www.gpoaccess.gov/cfr/iindex.html

Energy, Title 10: (Includes DOE and NRC regulations): http://www.access.gpo.gov/cgi-bin/cfrassemble.cgi?title=200510

Protection of the Environment, Title 40: http://www.access.gpo.gov/cgi-bin/cfrassemble.cqi?titlie=200840

U.S. Department of Energy

Homepage: http://www.energy.gov

Office Health, Safety and Security: http:/hss.energy.gov

Office of Environmental Management: http://www.em.doe.gov

Office of Civilian Radioactive Waste Management: http://www.ocrwm.doe.gov/

Office of Nuclear Energy/Global Nuclear Energy Partnership: http://www.ne.doe.gov

Energy Information Administration: http://www.eia.doe.gov/fuelnuclear.html

National Nuclear Security Administration: http://www.nnsa.doe.gov

Orders and directives: http://www.directives.doe.gov/

Waste Isolation Pilot Plant: http://www.wipp.ws/

U.S. Nuclear Regulatory Commission

Homepage: http://www.nrc.gov/

Regulations: http://www.nrc.gov/reading-rm/doc-collections/cfr/

Regulatory guides: http://www.nrc.gov/reading-rm/doc-collections/reg-quides/

Statutes and legislation: http://www.nrc.gov/reading-rm/doc-collections/nuregs/staff/sr0980/

Advisory Committee on Nuclear Waste & Materials past reviews: http://www.nrc.gov/reading-rm/doc-collections/acnw/

Radioactive waste: http://www.nrc.gov/waste.html

Nuclear materials: http://www.nrc.gov/materials.html

Nuclear Decommissioning (Reactor and Materials): http://www.nrc.gov/about-nrc/regulatory/decommissioning.html

Sealed sources and Devices: http://www.nrc.gov/materials/miau/sealed-source.html

Spent Fuel Storage: http://www.nrc.gov/waste/spent-fuel-storage.html

NARM Toolbox: http://nrc-stp.ornl.gov/narmtoolbox.html

High-Level-Waste Disposal: http://www.nrc.gov/waste/hlw-disposal.html

U.S. Environmental Protection Agency

Homepage: http://www.epa.gov/

Regulations: http:/www.epa.gov/epahome/cfr40.htm

Major environmental laws: http://www.epa.gov/epahome/laws.htm

Office of Air and Radiation: http://www.epa.gov/oar

Office of Solid Waste: http://www.epa.gov/osw/

Radiation Program: http://www.epa.gov/radiation/

Waste Isolation Pilot Plant Oversight: http://www.epa.gov/radiation/wipp/index.html

Yucca Mountain Standards: http://www.epa.gov/radiation/yucca/index.html

Other

U.S. Department of State, Bureau of Nonproliferation: http://www.state.gov/t/np/

U.S. Defense Nuclear Facilities Safety Board: http://www.dnfsb.gov/

National Academy of Sciences: http://www4.nationalacademies.org/nas/nashome.nsf

National Council on Radiation Protection and Measurements: http://www.ncrp.com/

U.S. Nuclear Waste Technical Review Board (NWTRB): http://www.nwtrb.gov/




Table A-2 Key Sources of Information Available on the Internet

Conference of Radiation Control Directors, Inc.: http://www.crcpd.org/

U.S. Customs and Border Protection: http://www.customs.ustreas.gov/

Department of Homeland Security: http://www.dhs.gov

U.S Public Health Service: _http://www.usphs.gov/

U.S. Army Corps of Engineers Formerly Utilized Sites Remedial Action Program:
http://hg.environmental.usace.army.mil/programs/fusrap/fusrap.html

Interagency Steering Committee on Radiation Standards (ISCORS): http://www.iscors.org/

A.2  Summary Results from the Previous Review

The Guidelines Regarding the Form and Structure of a National Report require National
Reports to contain conclusions from the discussion of the Contracting Party’s National
Report at the previous Review Meeting. The discussions and conclusions from the
Second Review Meeting, as well as the questions and comments from the other
Contracting Parties, are reflected in this Third National Report.

The previous review noted that the U.S. experience with the Waste Isolation Pilot Plant
(WIPP) repository for the disposal of defense-related transuranic (TRU) waste and the
U.S. program of accepting U.S.-origin foreign research reactor spent fuel back to the
United States constituted exemplary highlights of experience in implementing concrete
actions to promote safety and security. The disused source recovery program was seen
also as a concrete action to improve national and international safety. Other good
practices included: early public and stakeholder involvement in the licensing process;
using local meetings and internet access; integrating future use considerations in
licensing decisions; and the strong commitment to active decommissioning and safe
permanent disposal. The U.S. National Report was considered a good model for other
Contracting Parties for structural elements to identify good practices and challenges.
Challenges included the potential shortage of capacity for Low-Level Waste (LLW)
disposal, no permanent solution for Greater-than-Class C (GTCC) LLW , lack of national
standards for clearance, and regulatory uncertainties associated with prolonged
compliance periods for geologic disposal.

The United States made the Global Nuclear Energy Partnership (GNEP) initiative a
central theme in its participation in the Second Review Meeting of the Contracting
Parties. This emphasis was well received by the participating delegations.

The Contracting Parties agreed, for the Third Review Meeting, National Reports should
be more focused on practical implementing activities, and on issues raised during the
Second Review Meeting. The National Reports should place greater emphasis on
lessons learned and feedback experience from the implementation of concrete actions.
These recommendations were in keeping with the concept of benefit from an increasing
technical and practical content, and further enhanced openness and frankness.

Finally, the U.S. continues to believe the IAEA Safety Standards can provide valuable
guidance as to the requirements, standards, and practices that a country can use to
establish or enhance its national programs. As such, these standards represent a useful
source of guidance, among others, to which a Contracting Party could refer, on a




voluntary basis, in preparing its National Report.® These standards, however, do not
prescribe the only approach to establishing strong national programs and are not binding
on any country, except to the extent an individual country, acting in accordance with its
national processes, incorporates all or part of them into its national law or regulations.
These standards should not be treated as supranational requirements or standards that
a country must follow or justify why it does not follow.

A3

What’s New Since Last Report

This updated report reflects many changes due to comments received on the previous
version, and new developments since it was published.

To provide continuity from the Second Review Meeting, the rapporteur’s matrix has been
revised with citations to explanatory sections of the National Report. Table A-3 presents
the revised overview of the U.S. program.

The U.S. program was complimented for its successes such as the U.S. policy for
permanent geologic disposal, the orphan source recovery program, early involvement of
affected parties and stakeholders to increase public understanding and confidence, the
decommissioning process improvements and an outstanding 25-year safety record for
transport of nuclear materials.

However, a number of challenges were identified; these are summarized with their
respective progress in the 3 years since the Second Review Meeting in Table A-4.

Table A-3 USA — Overview’in Second Review Meeting Format

Type of Long-term Management Funding of Current Practice / Future Facilities
Liability Policy Liabilities Facilities
Spent fuel Disposal in geological Nuclear Waste Fund On-site and away from | Yucca Mountain
repository. fee on electricity reactors wet & dry Geological Repository
generated and sold is | interim storage (private
Acceptance of foreign collected by utilities; & government DOE Report to
research and test reactor subject to annual property). Congress by 2010 on
fue.l Congressional need for a second
appropriation. See B.3.1 B.3.3, D.1.1, | repository.
Development of future D.21.1,D.2.2.1,
recycling (reprocessing) See F.2.3, F.2.3.2 F.2.3.2, F.12, Section See D.1.2,D.2.1,
capability. (GNEP) G, Annex D-1. F.2.3.2 and Section G,
G.3,G.5and G.7, K.1,
See B.3.3, E.2.1.2, F.7.6, K5.
G.1.1,G.5.G.7, K1, K5
Nuclear fuel HLW: Disposal in All: Producer pays. HLW: Interim storage HLW: Yucca Mountain
cycle wastes | geological repository. pending geologic Geological
(all LLW U&Th disposal sites: | disposal. Repository.
included in U&Th tailings: Near Long Term
Non-Nuclear | surface disposal. Surveillance Fund U&Th milling sites: U&Th milling sites:
fuel cycle surface disposal locally. | higher prices of
wastes for See D.2.2.3, E.2.1.1, Financial assurance uranium may lead to
brevity) E.2.2.4,H.2.4,H2.6, required by license. See B.3.4,B.4.3, B.4.4, | over 20 license

6 Summary Report. Second Review Meeting of the Contracting Parties 15 to 24 May 2006, Vienna, Austria.
JC/RM.2/03/Rev.1. May 23, 2006.
" Refer to LIST OF ACCRONYMS AND ABREVIATIONS at the end of the report.




Table A-3 USA — Overview’in Second Review Meeting Format

Type of Long-term Management Funding of Current Practice / Future Facilities
Liability Policy Liabilities Facilities
H.3.5 D.2.1.1,D.2.2.3, applications in 3

See F.2.3.3,H.3.5

F.4.2.5, H.3.2, H.3.3,
Annexes D-2, D-3A, D-
3B

years.

SeeB.4.4,D.2.1.1

Non-Nuclear

Defense HLW and TRU

All: Producer pays

Defense HLW: interim

Defense HLW: Yucca

fuel cycle waste: Disposal in storage pending Mountain Geological
wastes geological repository. Defense HLW and geologic disposal. Repository.
TRU waste: public
LLW: near surface funds. Defense TRU waste: LLW: 1 pending site
disposal. disposal at WIPP. for Class A, B and C
LLW: licensees LLW disposal.
See D.2.1.3, D.2.2.2. required to LLW: 3 commercial
D.2.2.3.1,D.2.2.3.2, demonstrate financial sites. GTCC LLW disposal
D.3.2, E.2.1.3, E.2.2.1, qualifications. alternatives study in
F.2.3.3, H.1.2, H.2.6, Interim storage of progress.
H.3.2,H.3.5 See D.2.1.1, F.2.3.1 GTCC LLW.
See K.2-K.3
See B.4.2, B.4.5,
D.2.1.2,D.2.1.3,
D.2.2.1,D.2.2.3,
E.2.1.3,F.4.24, H1,
Annex D-5
Decommissi | Nuclear power plants NPPs: D&D fund Large number of Large number of
oning (NPPs): D&D to be required by law facilities undergoing facilities planned for
liabilities completed within 60 decommissioning/ decommissioning/
years. Non-legacy Sites: remediation. remediation.
Producer pays
Defense, milling and See B.5,D.3, E.2.1.4, Annexes D-6 & D-7.
other sites: Defense sites: Public | F.4.2.3, F.6, F.7.2,
Based on risk. funds for defense H.1.4, Annexes
liabilities D-4.D-6, D-7
See D.3,E.2.1.1, E.2.1.4,
F.6,H.1.3,H.2.6 See F.2.3.4,H.3.5
Disused Disposal or recycle. Licensee or Disposal at government | GTCC LLW disposal
Sealed governmental & commercial disposal | facility
Sources See Section J responsibility. sites.

See Section J

Interim storage of
GTCC sources.

Off-site Source
Recovery Project.

See Section J, K.3

See B.2.3.2,D.2.1.2,
K.3

Progress made by the U.S. since the Second Review Meeting includes:

e DOE submitted a license application to the NRC on June 3, 2008, for
authorization to begin construction of a proposed repository at Yucca Mountain,
Nevada. On September 8, 2008, NRC formally docketed the Yucca Mountain
license application. The decision to docket the application was based on the
NRC staff's conclusion that the application was sufficiently complete for it to
begin its full technical review. NRC is evaluating the application and, by law, is




required to issue a final decision approving or disapproving issuing a construction
authorization not later than three years after submission of a complete license
application. NRC may extend this deadline by not more than 12 months if certain
reporting requirements are met. See Sections D.1.2, D.2.1, F.2.3.2 and G for
additional details.

e EPA issued the final rule for Public Health and Environmental Radiation
Protection Standards for Yucca Mountain in 40 CFR Part 197, on June 13, 2001.
That rule established, among other things, a 0.15 mSv/a (15 mrem/yr) standard
for the 10,000 year period after closure of the repository. In July 2004, a Federal
Court vacated the 10,000-year compliance period as inconsistent with the
recommendations of the National Academy of Sciences (NAS) to assess
compliance at the time of peak risk (See Section E.2.1.2). In September 2008,
EPA issued an amended rule that maintains the 0.15 mSv/a (15 mrem/yr)
standard for the first 10,000 years and establishes a 1 mSv/a (100 mrem/yr)
standard for the period after the initial 10,000 years out to one million years.

e GNEP announced by DOE just prior to the Second Review Meeting of the
Contracting Parties in 2006, continues to be a key U.S. initiative promoting safety
and energy security, both domestically and internationally. As October 1, 2008,
25 nations have signed the GNEP Statement of Principles. See Sections B.3.4
and K.5 for additional information.

e The U.S. has increased its investment in global initiatives to combat nuclear
terrorism. Sections 1.4, J.4 and J.5 describe the Megaports Initiative, U.S.
Radiological Threat Reduction program, and measures taken against illicit
trafficking of nuclear materials and nuclear terrorism. The U.S. continues to
support eliminating the use of highly-enriched uranium (HEU) in civil applications
and securing, returning, or recovering the nuclear material is an important part of
the Global Threat Reduction Initiative (GTRI). This action will help to secure
radiological sites around the world, providing assistance for return of Russian-
origin HEU or spent fuel, accepting the return of US-origin HEU or spent fuel
from around the world, and down-blending surplus U.S. HEU into low-enriched
uranium for use in civilian nuclear reactors. See Section K.4 for additional
information on GTRI.

e Industry and regulators in the U.S. are increasing efforts in new and expanded
nuclear fuel cycle activities. Although nuclear power plant regulation is outside
the scope of this report, from 2007 to 2010 NRC is expected to receive a total of
23 new reactor license applications, consisting of 34 new units. These numbers
are as of August 5, 2008.> New enrichment plants are also planned or under
construction. There is a large interest in reopening uranium mines and
developing new, restarting, or expanding existing uranium recovery facilities
resulting from increase in uranium prices. NRC received its first new license
applications for uranium recovery facilities in 2007. These were the first such
requests in nearly 20 years. See Sections B.4.4 and B.4.5 for additional
information.

8 See http://www.nrc.gov/reactors/new-licensing/new-licensing-files/expected-new-rx-applications.pdf




DOE received approval from EPA and a modified hazardous waste facility permit
from the State of New Mexico to dispose of remote-handled (RH) TRU waste at
the Waste Isolation Pilot Plant (WIPP). WIPP began accepting defense-
generated, remote-handled TRU waste at WIPP on January 22, 2007. DOE has
now increased RH TRU shipments to WIPP to as many as four shipments per
week. See Section D.2.2.1 for additional information.

DOE began preparing an Environmental Impact Statement (EIS) in 2007, to
dispose of GTCC LLW and other DOE GTCC-like waste. The Low-Level
Radioactive Waste Policy Amendments Act of 1985 (LLRWPA) directs that
GTCC waste resulting from NRC licensed activities must be disposed of in an
NRC licensed facility. This EIS considers alternatives for disposal in a geologic
repository, intermediate depth boreholes, and enhanced near-surface facilities.
See Section D.2.1.2 for additional information.

The Atlantic Compact restricted access in July 2008 to the commercial LLW
disposal site in Barnwell, South Carolina by all waste generators except those
generators within three states composing the Atlantic Compact (South Carolina,
Connecticut, and New Jersey). See Sections D.2.2.2 and K.2 for additional
information.

NRC is examining whether the disposal of large quantities of depleted uranium
(DU) from enrichment plants warrants amending current regulations. DU is either
categorized as a “resource,” for variety of applications and uses, in which case it
is a source (nuclear) material, or may be designated as a “waste” requiring
disposal. See Section B.4.5 for additional details.

NRC published regulations on November 8, 2006 (Federal Register, 71 FR
65685) to implement the National Source Tracking System (NSTS). The purpose
is to enhance control of radioactive materials considered to be of the greatest
concern from a safety and security standpoint. The NSTS involves other Federal
and state agencies and international partners. All Category 1 and 2 (consistent
with IAEA definition) sealed sources to which the regulations apply will be
reported through the NSTS by January 2009. See Section J.2 for additional
information.




The potential shortage of LLW disposal capacity
requiring additional storage solutions.

Table A-4 Challenges for the U.S. in the Safety of Spent Fuel and Radioactive Waste

Management

A strategic assessment of the commercial LLW program
resulted in a range of activities to improve the LLW regulatory
framework, such as better guidance on extended storage,
reconsideration of waste classification to include depleted
uranium, and other alternatives for disposal. Furthermore, a
license for LLW disposal (excluding GTCC LLW) is under
review by the State of Texas.

The lack of a repository for Greater-than-Class-
C LLW.

Preparation began in 2007 on an Environmental Impact
Statement (EIS) to dispose of GTCC LLW and other DOE
GTCC-like waste.

The lack of a national clearance standard and
the impact to public confidence.

Although a national clearance standard would have regulatory
benefits, it has been deferred because of higher priority tasks
and limited resources. The current case-by-case decision
process is fully protective of human health and safety.

The sustained funding required to build the
repository will be well above current and historic
levels.

Legislation has been proposed to facilitate the necessary
funding for the construction and operation of the repository.

U.S. Third National Report-Joint Convention on the Safety of Spent Fuel Management and on the Safety of Radioactive Waste
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B. POLICIES AND PRACTICES

This section summarizes the U.S. national policy for spent

fuel and radioactive waste management, and related nuclear

activities. The U.S. national policy is to provide safe B. Policies & Practices
disposal of spent fuel and radioactive waste to ensure long-

term containment and isolation from the environment. The

section also describes:

e The different roles and responsibilities of Federal
government agencies and commercial or private
sector entities in the use of nuclear energy in the
United States;

e The classification of spent fuel and types of
radioactive waste; and

e The practices for spent fuel and radioactive waste
management, including background information.

B.1 U.S. National Policy on Nuclear Activities

The Atomic Energy Act of 1946 created the Atomic Energy
Commission (AEC) to encourage the use of nuclear power
and regulate its safety. This made development of
commercial nuclear power in the private sector possible.
The U.S. Government has actively promoted the
development of commercial nuclear power and ensured its
safe use.

The Energy Reorganization Act of 1974 redistributed the

functions performed by the AEC to two new agencies. The

reorganization assigned promotional and regulatory duties of

AEC for commercial activities to different agencies. The Act

created the Nuclear Regulatory Commission (NRC) as an

independent agency to regulate private sector and non-military governmental nuclear
power, and Energy Research and Development Administration (ERDA) to promote
energy and nuclear power development. NRC is an independent authority regulating the
possession and use of nuclear materials as well as the siting, construction, and
operation of nuclear facilities. ERDA was established to ensure development of all
energy sources, increase efficiency and reliability of energy resource use. It was also
responsible for AEC military and production activities, and general basic research
activities.

NRC began regulatory operations on January 19, 1975. It performs its mission by
issuing regulations, licensing commercial nuclear reactor construction and operation,
licensing the possession of and use of nuclear materials and wastes, safeguarding
nuclear materials and facilities from theft and radiological sabotage, inspecting nuclear
facilities, and enforcing regulations. NRC regulates commercial nuclear fuel cycle
materials and facilities, commercial sealed sources, including disused sealed sources.
NRC is also responsible for licensing commercial nuclear waste management facilities,
independent spent fuel management facilities, and the proposed Yucca Mountain




repository for disposal of high-level waste (HLW) and spent fuel. NRC also oversees
certain state programs where NRC has relinquished limited regulatory authority to the
individual states.

The Department of Energy Organization Act (1977) brought a number of the Federal
government’s agencies and programs, including ERDA, into a single agency. DOE was
given responsibility for, among other matters, nuclear energy, nuclear weapons
programs, and new nuclear-related activities for environmental remediation of
contaminated sites and surplus facilities. DOE has regulatory authority over its facilities
and nuclear activities, and those operated or conducted on its behalf, except where NRC
is specifically authorized by statute to regulate DOE activities, like the proposed Yucca
Mountain repository, that must be licensed by NRC.

Presidential Directive created the Environmental Protection Agency (EPA) in 1970 to
address a growing public demand in the United States for cleaner water, air, and land.
EPA has responsibility to repair the damage already done to the environment and
establish new criteria for a cleaner environment. EPA establishes generally applicable
environmental standards to protect the environment from hazardous materials and
certain radioactive materials. This and subsequent legislation gave EPA authority to
establish standards for remediating active and inactive uranium mill tailing sites,
environmental standards for the uranium fuel cycle, and environmental radiation
protection standards for management and disposal of spent fuel, high-level waste
(HLW), and transuranic (TRU) waste. EPA promulgates standards for and certifies
compliance at the Waste Isolation Power Plant (WIPP) repository for disposal of
defense-related TRU waste. EPA standards, under the Clean Air Act, limit airborne
emissions of radionuclides from DOE sites managing defense-related spent fuel and
radioactive waste. The regulatory roles of the U.S. agencies for nuclear activities are
described in detail in Section E.

B.2 Government and Commercial Entities

B.2.1 Government Sector

The Department of Energy (DOE) is responsible for and performs most of the spent fuel
and radioactive waste management activities for Government-owned and generated
waste and materials, mostly located on Government-owned sites. These activities
include managing spent fuel remaining from decades of defense reactor operations,
which ceased in the early 1990s. DOE has safely stored the remaining defense spent
fuel and spent fuel generated in a number of research and test reactors since then.
DOE also provides safe storage for the core of the decommissioned Fort St. Vrain gas-
cooled reactor and the core of the Three-Mile-Island Unit 2 reactor damaged in a 1979
accident.

DOE has a national system for managing government spent fuel and radioactive waste.
This includes numerous storage facilities and processing facilities (treatment and
conditioning). Operating disposal facilities for low-level waste (LLW) and WIPP for TRU
waste are further described in Section D.2.2 of this report. DOE is pursuing licensing
and construction of a geologic repository for spent fuel and HLW at Yucca Mountain,
Nevada. The proposed geologic repository will provide permanent disposal of spent fuel
and HLW from commercial and government facilities. More information on the proposed
geologic repository is in Section D.1.2. Other waste management treatment and




disposal systems support cleanup and closure of facilities no longer serving a DOE
mission. More information is in Section D on spent fuel and radioactive waste facilities in
the government sector.

Decommissioning activities generate radioactive waste in both the commercial and
government sectors. Decommissioning activities are described in Section D.3.

The United States also continues activities to remove and/or secure high-risk nuclear
and radiological materials around the world. Part of this initiative is continuing the
program of accepting U.S.-origin foreign research reactor spent fuel back into the United
States for safe-keeping. More information is in Sections 1.4, J.4, and K.5.

B.2.2 Commercial Sector

Owners and operators of nuclear power plants and other types of facilities generating
radioactive waste manage the spent fuel and radioactive waste generated by their
facilities prior to disposal. U.S. Federal or state governments, however, will ultimately
administer waste disposal sites. Government custody may occur at different stages of
the waste management scheme depending on the type of radioactive waste and
generating activity. The interdependencies between the steps in spent fuel and
radioactive waste management are addressed in Section F.7.3. Section D provides
additional information on commercial spent fuel and radioactive waste management.

B.2.3 Classification of Spent Fuel and Radioactive Waste

Regulations addressing various aspects of the generation and control of radioactive
wastes and other nuclear activities are in the United States Code of Federal Regulations
(CFR), specifically Title 10 (Energy) and Title 40 (Protection of the Environment) of the
CFR. They address the storage, treatment, possession, use and disposal of spent fuel
and radioactive waste. Section E discusses various regulations. The U.S. classification
system has two separate subsystems. One classification subsystem applies to
commercial waste and is defined in NRC regulations. The other classification
subsystem applies to DOE spent fuel and waste. The two systems are used for different
purposes and different situations so conflicts do not occur.

B.2.3.1 Spent Fuel

Spent fuel in the United States is fuel withdrawn from a nuclear reactor following
irradiation, the constituent elements of which have not been chemically separated by
reprocessing.

B.2.3.2 Radioactive Waste

Radioactive wastes in the United States have many designations depending on their
hazards and the circumstances and processes creating them. NRC regulates most, but
not all, sources of radioactivity, including LLW and HLW disposal, and residues from the
milling of uranium and thorium.® Uranium mill tailings, the final byproduct of uranium ore
extraction, are considered radioactive wastes. Radioactivity can range from just above
background to very high levels, such as parts from inside the reactor vessel in a nuclear

®Referred to in Section 11e.(2) of the Atomic Energy Act as byproduct material.




power plant. The day-to-day rubbish generated in medical laboratories and hospitals,
contaminated by medical radioisotopes, is also designated radioactive waste.

NRC regulations in 10 CFR Part 61 classify LLW in the commercial sector as Class A,
Class B, Class C and Greater-than-Class C (GTCC) LLW." This classification is based
on potential LLW hazards, and disposal and waste form requirements. Class A LLW
contains lower concentrations of radioactive material than Class B LLW, which has lower
concentrations than Class C LLW. Table B-1 provides the commercial waste classes.

Table B-1 U.S. Commercial Radioactive Waste Classification

Waste S
Description

Class escriptio

HLW The highly radioactive material resulting from reprocessing of spent nuclear fuel,
including liquid waste produced directly in reprocessing and any solid material derived
from such liquid waste containing fission products in sufficient concentrations and other
highly radioactive material NRC, consistent with existing law, determines by rule requires
permanent isolation."’

Class A The physical form and characteristics must meet the minimum requirements at 10 CFR

LLW 61.56.

Class B Waste that must meet more rigorous requirements on waste form than class A waste to

LLW ensure stability.

Class C Waste that not only must meet more rigorous requirements on waste form than class B

LLW waste to ensure stability but also requires additional measures at the disposal facility to
protect against inadvertent intrusion.

GTCC LLW LLW not generally acceptable for near-surface disposal.

11e.(2) Tailings or wastes produced by the extraction or concentration of uranium or thorium

Byproduct from any ore processed primarily for its source material content, including discrete

Material surface wastes resulting from uranium solution extraction processes. Underground ore
bodies depleted by such solution extraction operations do not constitute “byproduct
material” within this definition."?

Radioactive waste from DOE nuclear operations is classified as HLW, TRU waste, or
LLW. Waste may also contain hazardous waste constituents. Waste with both
radioactive and hazardous constituents in the United States is called “mixed” waste
(mixed LLW or mixed TRU waste). TRU waste generally consists of protective clothing,
tools, glassware, equipment, soils, and sludge contaminated with manmade
radioisotopes beyond or “heavier” than uranium on the periodic table of the elements.
These elements include plutonium, neptunium, americium, curium, and californium.
TRU waste is produced during nuclear fuel research and development; and during
nuclear weapons research, production, and cleanup. DOE manages spent fuel as a
nuclear material and not as a waste. Generally, the source of HLW is reprocessed spent
fuel. Table B-2 provides DOE waste classes. DOE uses the TRU waste class for long-
lived, alpha emitting waste (see Table B-2 for complete definition).

"% This classification system is based on protection of the inadvertent intruder.
""From the Nuclear Waste Policy Act, as amended.
'“Title 10 CFR Part 40, Domestic Licensing of Source Material (Section 40.4)




Table B-2 DOE Radioactive Waste Classification for Disposal

Waste .
Class Description
HLW High-level waste is the highly radioactive waste material resulting from the reprocessing of

spent nuclear fuel, including liquid waste produced directly in reprocessing and any solid
material derived from such liquid waste containing fission products in sufficient
concentrations; and other highly radioactive material determined, consistent with existing
law, to require permanent isolation.'®

TRU Radioactive waste containing more than 3,700 becquerels (100 nanocuries) of alpha-
emitting transuranic isotopes per gram of waste, with half-lives greater than 20-years, except
for: (1) HLW, (2) waste the Secretary of Energy has determined, with the concurrence of the
Administrator of EPA, does not need the degree of isolation required by the 40 CFR Part

191 disposal regulations; or (3) waste NRC has approved for disposal on a case-by-case
basis in accordance with 10 CFR Part 61."

LLW Radioactive waste not HLW, spent fuel, TRU waste, byproduct material (as defined in
section 11(e).2 of the Atomic Energy Act of 1954, as amended), or naturally occurring
radioactive material.”

11e.(2) The tailings or wastes produced by the extraction or concentration of uranium or thorium
Byproduct | from any ore processed primarily for its source material content.®
Material

B.2.3.3 Other Regulated Radioactive Materials

NRC regulates other radioactive materials, but does not designate them as waste in the
context of the Atomic Energy Act (AEA) of 1954, as amended. The definition of
byproduct material was recently expanded by the Energy Policy Act of 2005 (EPAct05)
to include discrete sources of #°Ra, other Naturally Occurring Radioactive Materials
(NORM) of similar hazard, and Accelerator Produced Radioactive Material (ARM).
EPACct05 relates to “discrete” and not diffuse sources. The expanded definition
includes material now defined as 11e.(3) and 11e.(4) byproduct material, which
refers to the citation in the AEA.

EPACct05 also allowed this newly defined material (not regulated as low-level radioactive
waste) to be disposed of in either a licensed radioactive waste or a permitted non-
radioactive waste disposal facility. NRC can relinquish its EPAct05 authority to
individual states' to regulate these radioactive materials.'® Individual states usually
regulate the radioactive materials not regulated by NRC.

The Office of Surface Mining of the U.S. Department of Interior and the individual states
regulate uranium ore mining. If there are elevated levels of diffuse radium or other

'3 Nuclear Waste Policy Act of 1982 (NWPA), as amended; DOE Manual 435.1, Radioactive Waste
Management ..

'* Waste Isolation Pilot Plant Land Withdrawal Act of 1992 (WIPP LWA), as amended; DOE Manual 435.1,
Radioactive Waste Management.

'* DOE Manual 435.1, Radioactive Waste Management citing the Nuclear Waste Policy Act of 1982, as
amended.

' DOE Manual 435.1, Radioactive Waste Management citing Atomic Energy Act of 1954, as amended.
"n this context, “states” within the United States of America are similar to provinces or departments
indicating the next level of government below the Federal level.

'® More information is available from NRC’s NARM Toolbox at http://nrc-stp.ornl.gov/narmtoolbox.html.




naturally occurring radioactive materials, then EPA and individual states have
jurisdiction. Other extraction mining and refinement operations for metals, phosphates,
etc. may concentrate naturally occurring radionuclides in these tailings materials. NRC
specifically licenses some mineral extraction processes (not for nuclear content),
because they incidentally result in the use, or concentration, of material above 0.05
percent by weight source material. ldentified processors are required to obtain an NRC
license.

B.3 Spent Fuel Management Practices

This subsection provides information on spent fuel storage and disposal practices in the
United States. Past reprocessing activities are also described.

B.3.1 Spent Fuel Storage

The United States produces spent fuel in commercial nuclear power plants, research
reactors, and defense reactors. Currently 104 licensed nuclear power reactors provide
about 20 percent of the electricity generated in this country. Information on U.S. nuclear
power reactors is in NUREG-1650"° Revision 2, U.S. National Report for the Convention
on Nuclear Safety. All operating nuclear power reactors are storing spent fuel in NRC
licensed on-site spent fuel pools (SFPs) and about half are also storing spent fuel in
NRC-licensed, on-site independent spent fuel storage installations (ISFSls). Most
nuclear power plants that have been decommissioned or are undergoing
decommissioning also have spent fuel stored on site pending disposal. Most
permanently-shutdown commercial nuclear power reactors currently have or are
planning to have their spent fuel stored at on-site ISFSIs. NRC amended its regulations
in 1990 allowing licensees to store spent fuel in NRC-certified dry storage casks, at
licensed power reactor sites. Section D.1.1 provides additional information on spent fuel
storage. Spent fuel also is stored at several research reactor sites licensed by NRC.

Spent fuel from both domestic and foreign research reactors, in addition to limited
quantities of commercial spent fuel, is stored at certain DOE sites. DOE continues to
receive spent nuclear fuel from foreign and domestic research reactors. The program
for receipt of foreign research reactor spent nuclear fuel is to be completed in 2019. No
date has been set for completing receipt of spent nuclear fuel from domestic research
reactors. DOE stores this spent fuel at its facilities at the Savannah River Site and the
Idaho National Laboratory prior to further disposition. DOE also stores spent fuel from
former defense production reactors.

B.3.2 Spent Fuel Disposal

The Nuclear Waste Policy Act (NWPA) of 1982 provides for siting, construction, and
operation of deep geologic repositories for the disposal of spent fuel and HLW. NWPA
also assigns responsibilities for the disposal of spent fuel and HLW to three Federal
agencies:

e DOE for developing permanent disposal capability for spent fuel and HLW;
e EPA for developing generally applicable environmental protection standards; and

"9 Some NRC reports are issued as NUREGs.




¢ NRC for developing regulations to implement EPA standards, deciding whether or
not to license construction, operation, decommissioning and closure of the
repositories, and certifying packages used to transport spent fuel and HLW to the
licensed repositories.

The NWPA, as amended in 1987 (NWPAA), directed DOE to characterize a site at
Yucca Mountain, Nevada, for its potential use as a deep geologic repository. Section
D.1.2 provides additional information on the proposed repository at Yucca Mountain.

B.3.3 Waste Confidence Determination

NRC made a generic determination, referred to as the Waste Confidence Rule

(10 CFR 51.23), that, if necessary, spent fuel generated in any reactor can be stored
safely and without significant environmental impacts for at least 30 years beyond the
licensed life for operation of that reactor. This 30-yeaar period includes revised or
renewed license, as well. This storage can be at a spent fuel storage basin or at an
onsite or offsite ISFSI.

NRC further believes there is reasonable assurance that at least one mined geologic
repository will be available within the first quarter of the twenty-first century, and
sufficient repository capacity will be available within 30 years beyond the licensed life for
operation of any reactor to dispose of commercial high-level waste and spent fuel
originating in such reactor and generated up to that time.

B.3.4 Reprocessing in the United States

Commercial reprocessing, where plutonium, uranium, or both are recovered from spent
fuel to be used again in a reactor, was abandoned in the U.S. in the 1970s because of
nuclear proliferation concerns. Several reprocessing ventures were considered in the
1960s and early 1970s. General Electric Company planned construction of a
commercial reprocessing facility near Morris, lllinois, in the late 1960s, but only the
storage facility was completed, and remains in operation today.

Nuclear Fuel Services operated a reprocessing facility at West Valley New York from
1966 to 1972. This facility processed 640 metric tons of heavy metal (MTHM) from
government and commercial nuclear power plants, resulting in 2.3 million liters of liquid
HLW. This was the only commercial reprocessing plant operated in the United States.
The United States declared a moratorium on domestic spent fuel reprocessing in 1977.
The moratorium was rescinded in 1981, but commercial reprocessing never resumed.

DOE announced the Global Nuclear Energy Partnership (GNEP) in 2006. The GNEP is
part of an advanced energy initiative through which DOE is exploring alternatives to the
current domestic nuclear fuel cycle, some of which involve separations and recycling of
spent fuel.?’’ See Section K.5 for additional information.

DOE ceased reprocessing of defense spent fuel at two sites and continues reprocessing
operations at the Savannah River Site. HLW generated as result of these activities is
treated on site and stored pending disposal in the proposed geologic repository.

20 For the latest information see http://www.gnep.energy.gov




B.4 Radioactive Waste Management Practices

Radioactive waste in the United States results from a number of activities. Each is
discussed in the following sections of this report.

B.4.1 Low-Level Waste

The United States has a comprehensive management system for most LLW.
Commercial and government facilities exist for LLW processing, including treatment,
conditioning, and disposal. Generators prepare LLW for shipment to licensed disposal
facilities. Section D.2.2.2 provides additional information on facilities and inventories of
LLW.

Commercial LLW disposal facilities are designed, constructed, and operated under
licenses issued by either NRC or an Agreement State, based on NRC health and safety
regulations governing waste disposal quantities, forms, and activity levels. See Sections
E.2.7.2 and H.1.1 for additional information.

Class A, B and C LLW is disposed in near surface facilities i.e., a land disposal facility in
which radioactive waste is disposed of in or within the upper 30 meters of the earth’s
surface.

GTCC LLW is stored until an adequate method of disposal is established in accordance
with the Low Level Radioactive Waste Policy Amendments Act of 1985 (LLRWPAA).
GTCC LLW is discussed further in Section D.2.1.2 and Section D.2.2.2.

DOE operates disposal facilities for LLW generated by DOE. DOE also uses
commercial LLW disposal sites in certain circumstances. These practices are in Section
F and Section H.

B.4.2 Transuranic Waste

Transuranic waste is a DOE waste type. See Section B.2.3.2 and Table B-2 for the
definition of TRU waste. TRU waste is itself divided into two categories, contact-handled
and remote-handled, based on its surface dose rate. Remote-handled TRU waste emits
more radiation than contact-handled TRU waste and must be both handled and
transported in shielded casks. Section D.2.2.1 provides information on TRU waste
disposal.

B.4.3 High-Level Waste

High level waste from commercial reprocessing activities was vitrified and is stored at
the former reprocessing plant in West Valley, New York. Defense HLW is stored,
managed and treated at three DOE sites. The proposed Yucca Mountain repository, if
licensed, will be used for the disposal of HLW and spent fuel disposal. More information
on HLW management is in Section D.2.1.1.




B.4.4 Uranium Recovery

Uranium recovery is the extraction or concentration of uranium from any ore processed
primarily for its source material content.?’ This results in waste from uranium solution
extraction processes. These wastes usually have relatively low concentrations of
radioactive materials with long half-lives. There are three types of uranium recovery
facilities in the United States: conventional mills, in situ leaching (ISL), and heap leach
facilities. At conventional mills, radioactive waste materials are disposed of in
impoundments usually located in the vicinity of the mill.

Radioactive waste materials at conventional mills, are disposed of in impoundments
usually located in the mill vicinity. Radioactive waste generated at ISLs is ultimately
disposed of at an impoundment located at a conventional mill or at a waste disposal
facility. The quantity of radioactive waste generated at an ISL is usually relatively small
(typically less than 1,000 cubic meters per year). Waste products are typically stored at
the facility before being sent to a regulated disposal facility.

Uranium recovery facilities shut down or scaled back operations in the early 1980s,
when the price of uranium fell. Many of the previously operating facilities were reclaimed
or are in the process of remediating (decommissioning) waste resulting from extracting
uranium. The price of uranium has increased significantly over the last three years. The
increase in uranium prices, has prompted an interest in developing new uranium
recovery facilities and expanding or restarting of existing facilities.

As of calendar year 2007, NRC received three applications to expand or re-start ISLs
and three applications for new facilities. These represent the first applications for new
uranium recovery facilities in approximately 20 years. It is anticipated that additional
applications for uranium recovery facilities will be submitted in 2008 and 2009. See
Annex D-3B for additional information. Further discussion of disposal practices is in
Section D.2.2.3.

B.4.5 Waste from Enrichment and Fuel Fabrication Facilities

The product from uranium recovery facilities is processed to enrich the fissile content.
Tailings containing depleted uranium are a byproduct of the enrichment process. Fuel
manufacturing facilities fabricate nuclear fuel assemblies for light water reactors
containing low enriched uranium. This activity includes receipt, possession, storage,
and transfer of special nuclear material. Other licensed activities supporting fuel
manufacturing include uranium storage, scrap recovery, waste disposal, and laboratory
services. Radioactive waste from these processes, which varies in type and amount, is
managed within the classes described in Table B-1, e.g., Class A LLW.

Depending on available quantities, long-term and short-term needs, and cost/benefit
analysis of potential uses, DU could be a resource for variety of applications and uses, in
which case it is considered source material. If DU is not a resource, NRC categorizes it
as Class A LLW; however, NRC is examining whether the disposal of large quantities of
DU from enrichment plants warrants amending the 10 CFR Part 61 waste classification
tables.

2‘Similarly, thorium was also extracted or processed in the past.




Depleted uranium is currently possessed and stored by DOE and private corporations
(e.g., U.S. Enrichment Corporation). DOE manages a large stock of DU at two gaseous
diffusion enrichment plants. Facilities are being constructed at Paducah, Kentucky and
Piketon, Ohio to convert depleted uranium hexafluoride to oxide. Depleted uranium from
Oak Ridge, Tennesse, was shipped to the Portsmouth conversion facility. This depleted
uranium continues to be managed as source material available for reuse. If a decision is
made that this material has no potential use, it can be disposed in DOE or commercial
low-level radioactive waste disposal facilities, provided the waste meets the disposal
facility’s waste acceptance requirements. Some DOE depleted uranium has been
disposed as LLW at the Nevada Test Site.

DOE is planning to disposition its inventory of surplus weapons-usable plutonium to
address nonproliferation goals with Russia, as well as facilitate closure of former
weapons complex sites. A disposition path for some of the DOE surplus weapons-
usable plutonium will involve fabricating the plutonium into mixed oxide (MOX) fuel for
use in commercial reactors. The irradiated plutonium remaining in the spent fuel cannot
be easily re-used for nuclear weapons. Spent MOX fuel would be disposed in a geologic
repository. Other radioactive waste generated during fabrication will be disposed of in
DOE facilities.

B.4.6 Ocean Disposal

The United States disposed of some LLW in the ocean in the 1950s and 1960s. This
activity, while not specifically regulated, was an accepted method for managing low-level
radioactive waste.?* Authority for such disposals was derived later from the Marine
Protection, Research, and Sanctuaries Act of 1972 (MPRSA), authorizing EPA to issue
permits and promulgate regulations for disposing of materials into the territorial waters of
the United States. Such disposal could not degrade or endanger human health, welfare,
ecological systems, the marine environment, or the economy. It specifically prohibited
ocean disposal of HLW. Any request for ocean disposal of LLW requires a permit
approved by both houses of Congress.?® EPA issued regulations specifying conditions
for permitting ocean disposal of LLW on January 11, 1977.2* However, no applications
for such a permit have been submitted. Ocean disposal of U.S. LLW was discontinued
in 1970.

The United States signed the London Convention in October 1993. This international
agreement, which remains in force until 2018, places prohibitions on disposing of
radioactive materials at sea. After that time, the sub-seabed disposal option can be
revisited at 25-year intervals. The United States is a Contracting Party to the protocol
developed in 1996 to amend the London Convention to ban ocean disposal of
radioactive wastes and incineration at sea.

#’Radiation Protection at EPA: The First 30 Years. EPA 402-B-00-001, August 2000 at URL:
http://www.epa.gov/radiation/docs/402-b-00-001.pdf

SMarine Protection, Research, and Sanctuaries Act, 33 USC 1801 et seq., 1972.

24U.S. Environmental Protection Agency, 40 CFR 220, Ocean Dumping, Final Revision of Regulations and
Criteria, in the Federal Register 42 FR 2462, January 11, 1977.
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B.5 Decommissioning

Decommissioning is an activity generally taking place at the end of operation of
commercial and governmental nuclear facilities. NRC and other governmental agencies
recommendations, and in some cases requirements, include provision for
decommissioning planning in the pre-operational design and strategy. Waste from
decommissioning is managed within the waste classes in Table B-1 and Table B-2. See
Section F.6 for additional information.

NRC regulations (10 CFR 20.1406) specifically require applicants for licenses to
describe how facility design and procedures will facilitate eventual decommissioning.
Furthermore, NRC’s decommissioning group is working closely with industry, NRC
stakeholders, and members of the public to ensure lessons learned from
decommissioning can be appropriately factored into the next generation of nuclear
facilities (e.g., nuclear power plants, uranium mill facilities, etc.). NRC has published
regulatory guidance in Regulatory Guide 4.21, Minimization of Contamination and
Radioactive Waste Generation: Life Cycle Planning, June 2008 for implementing this
requirement.”

% See: http://www.nrc.gov/reading-rm/doc-collections/reg-quides/environmental-siting/active/ or from
ADAMS accession number ML080500187.
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C. SCOPE OF APPLICATION

This section covers the application of the Joint Convention
in the United States (Article 3), the U.S. position on the
application of the Joint Convention to reprocessing of
spent fuel, naturally occurring radioactive material, and
defense/ military programs. This section also provides a
definition of what the United States considers spent fuel
and waste management facilities under the provisions of
the Joint Convention.

A.  Introduction

C.  Scope of Application

C.1 Application to Reprocessing of Spent Fuel

The United States has no commercial reprocessing
facilities. No declaration is, therefore, needed under
Article 3.1. If a decision is made in the future to proceed
with construction of a reprocessing facility, the United
States will make a declaration under Article 3.1 then.

C.2  Application to Naturally Occurring Radioactive
Materials

The Joint Convention does not apply to naturally occurring
radioactive materials (NORM) originating outside the
nuclear fuel cycle, except when a disused sealed source
containing naturally occurring radioactive material is
declared as radioactive waste by the Contracting Party
(Article 3.2). As discussed in Section B.2.3.3, certain
discrete sources of radium, other NORM, and ARM are
regulated as byproduct material, but not as radioactive
waste within the context of the Joint Convention.

The United States complies with the Joint Convention by reporting on waste from the
mining of uranium and thorium ores. It also considers technologically enhanced NORM
(TENORM) materials in the same category as NORM for Joint Convention purposes.
The United States does not consider diffuse sources of NORM generated outside the
nuclear fuel cycle to be within the scope of the Joint Convention.

C.3  Application to Defense Activities

The Joint Convention does not apply to the safety of spent fuel or waste within defense
or military programs unless declared specifically (Article 3.3). The U.S. Government has
determined the Joint Convention does not apply to spent fuel or waste managed within
the military programs in the United States, but spent fuel and radioactive waste from
military programs fall within the Joint Convention when transferred for permanent
disposal in facilities operated by DOE.

United States military programs are primarily in the U.S. Department of Defense and the
National Nuclear Security Administration (NNSA). The NNSA is a separately organized
agency within DOE, overseeing the military application of nuclear energy; maintaining
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and enhancing the safety, reliability, and performance of the U.S. nuclear weapons
stockpile; and developing of naval propulsion plants for the U.S. Navy, among other
functions.

The amount of spent fuel and radioactive waste from military programs is relatively small
compared to the commercial nuclear power sector. Spent fuel and waste in military
programs are managed, however, in accordance with the objectives stated in Article 1 of
the Joint Convention.

The Joint Convention applies when waste and spent fuel are permanently transferred to
an exclusively civilian program. The Joint Convention will apply to naval reactor spent
fuel when accepted for disposal in the proposed geologic repository at Yucca Mountain,
along with commercial spent fuel. The safety case for disposal of spent fuel and high-
level waste (HLW) from Federal government programs is addressed in DOE’s Yucca
Mountain license application, since these will be co-disposed with commercial waste.

C.4 Application to Radioactive Waste and Spent Fuel Management Facilities

The Joint Convention defines radioactive waste management as all activities, including
decommissioning, handling, pretreatment, treatment, conditioning, storage, and disposal
excluding off-site transportation. The United States has both commercial and
Government radioactive waste management facilities under the Joint Convention.

The Joint Convention defines storage as holding radioactive waste in a facility for
containment, with the intention of retrieval. The United States does not consider
facilities as radioactive waste storage facilities where, for a short period of time (less
than a year), a waste generator collects radioactive waste for shipment or processing
before sending it to a treatment or disposal facility. This excludes a large number of
interim storage facilities at nuclear power plants, hospitals, universities, research
facilities, industries, etc., where radioactive waste is generated and shipped to disposal
sites. These facilities are subject to the regulations under licenses to possess nuclear
materials. All such facilities, though not reported, subscribe to the same objectives of
Article 1 of the Joint Convention.

The Joint Convention allows Contracting Parties to include the storage of spent fuel at
reactor sites as spent fuel management facilities, since they generally provide storage
longer than one year, with the ultimate disposal at a geologic repository.

Article 3 of the Joint Convention allows Contracting Parties to declare facilities
undergoing decommissioning as radioactive waste management facilities. The United
States has facilities in the decommissioning phase declared as waste management
facilities by constructing on-site disposal facilities for some of the radioactive waste
being generated during cleanup activities. This report further discusses ongoing
decommissioning (including site remediation) activities in Section D.3 and F.6.
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D. INVENTORIES AND LISTS

This section covers U.S. obligations under Joint
Convention Article 32, Paragraph 2, to report:

i.  alist of the spent fuel management facilities subject to D.1
this Convention, their location, main purpose, and
essential features

ii. an inventory of spent fuel subject to this convention and
being held in storage, and spent fuel disposed...a
description of the material and...information on its mass
and total activity

iii. a list of the radioactive waste management facilities D.2
subject to this Convention, their location, main purpose
and essential features

iv. an inventory of radioactive waste subject to this
Convention and being held in storage at radioactive
waste management and nuclear fuel cycle facilities; has
been disposed of; or has resulted from past
practices...and a description of the material and other
appropriate information available, such as volume or
mass, activity, and specific radionuclides

v. alist of nuclear facilities being decommissioned and the D.3
status of decommissioning activities at those facilities

D. Inventories & Lists

Radioactive waste inventories reported in this section are
classified according to the waste classification definitions
described in Section B of this report.

D.1  Spent Fuel Management

Most U.S. commercial spent fuel will remain at nuclear

power plants until the proposed geologic repository at Yucca

Mountain is operating. Some spent fuel is also being stored

away from nuclear power plants. The Joint Convention also

applies to the Department of Energy (DOE) Government

spent fuel storage facilities, including those used to store foreign research reactor and
U.S. research reactor spent fuel transferred to DOE. Radioactive waste management
practices are discussed in Sections F and G.

D.1.1 Spent Fuel Storage

Dry storage systems were developed as the preferred alternative (versus new pool
construction). Spent fuel is loaded in canisters with inert gas with either welded or
bolted closures. Canisters are then placed in casks or vaults/bunkers. Some cask
designs can be used for both storage and transportation.

Designers and manufacturers must comply with the quality assurance (QA)
requirements in 10 CFR Part 72 Subpart G. The Nuclear Regulatory Commission (NRC)
inspects designers, manufacturers, and licensees to verify quality assurance procedures
comply with their approved QA plan, and fabrication and use is done according to their
QA program.
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There are two primary canister-based dry cask storage systems for spent fuel. One
spent fuel design involves placing canisters vertically or horizontally in a concrete vault
radiation shield. The other design places canisters vertically on a concrete pad and
uses both metal and concrete outer cylinders for radiation shielding. Figure D-1 shows
typical dry cask storage systems.

At some nucleor reoctors ocross the country, spent fuel is kept on site, ohove ground, in systems Bosically
similar fo the one shown here.

'I Once the spent fuel has cocled, it i
loaded into speciol canisters, sach of
which is designed to hold abaut bwo
dozen ussen'glies Woier and air are
removed. The caniser is filled with iner!
5, welded shut, and rigorously fested
leaks. H mery then ke pl:l-;e ina
“cosh” for storage or transporiation,

The canisters can obo be stored in chove-
ground concrete bunkars, each of which
iz ohout the size of o cne-car gorage.
Eveniually they moy be franspa

a smv|'rs~re {cr sloroge

Figure D-1 Typical Dry Cask Storage Systems

Table D-1 summarizes the types and numbers of U.S. spent fuel storage facilities and a
complete list of spent fuel storage facilities is provided in Annex D-1. Figure D-2 shows
the location of ISFSIs and other spent fuel storage facilities.

NRC regulations convey a general license to nuclear power reactor licensees to store
spent fuel in dry storage systems approved by NRC at a site already licensed to operate a
nuclear power reactor under 10 CFR Part 50. NRC has already approved a variety of dry
storage systems potential licensees may consider. These systems have Certificates of
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Compliance and are listed in NRC regulations (10 CFR 72.214). No applications or Safety
Analysis Reports are required for a license to use these designs.

The U.S. commercial nuclear power industry had generated about 58,370 metric tons
heavy metal (MTHM) of spent fuel as of the end of 2007. About 10,200 MTHM of this
spent fuel were in dry cask storage at commercial nuclear power plant sites. About 2,440
MTHM of spent fuel is stored at government facilities. Table D-1 summarizes spent fuel
storage inventories. Annex D-1 provides the most recent available detailed spent fuel
inventories (as of 2007). These inventories are updated annually.
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Figure D-2 Location of U.S. Spent Fuel and HLW Storage Installations

Nearly 20 percent of all commercial spent fuel assemblies were stored in dry casks at
ISFSIs as of December 2007. This percentage is expected to increase as more
commercial utility spent fuel pools reach capacity. Most reactors were not designed to
store all the spent fuel generated during their operating lives, and contribute between
1,800 and 2,200 MTHM annually to the growing inventory. Projected spent fuel
discharges (taking into account plant life extensions) could bring the total waste
inventory to 130,000 MTHM by the year 2055.
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Table D-1 Spent Fuel Storage Facilities

Sector Function :;l:(m?t?;sng; I(rI:I:"I?IEIIItV‘I)ZD),

Pool Storage 7 38.5

Government | Dry Cask Storage® 5 2,400
Research and Test Reactors 4 <1
University Research Reactors 23 =1
Other Research and Test Reactors 5 <1

Commercial | At-Reactor Storage Pools 97 47,500%°
Independent Spent Fuel Storage Facilities (Dry Cask)® 41 10,200
Independent Spent Fuel Storage Facilities (Pool) 1 670

D.1.2 Spent Fuel Disposal

The Nuclear Waste Policy Act of 1982 (NWPA) provides for the siting, construction, and
operation of deep geologic repositories for disposal of spent fuel and high-level
radioactive waste. Such repositories would be licensed by NRC. Congress passed the
Nuclear Waste Policy Amendments Act in 1987, directing DOE to discontinue studying
all other sites, and to study the site at Yucca Mountain, Nevada exclusively to determine
its suitability as a potential repository.

The President signed a Congressional Joint Resolution on July 23, 2002, designating
the Yucca Mountain site be developed as a geologic repository based on the results of
more than 20 years of intensive science and engineering work. DOE submitted a
license application to NRC on June 3, 2008, for authorization to construct a repository at
Yucca Mountain. NRC docketed the license application on September 8, 2008, and
issued a Federal Register notice on September 15, 2008, announcing the NRC Staff’'s
conclusion that it is practicable for the NRC to adopt DOE’s 2002 Final Environmental
Impact Statement for a Geologic Repository for the Disposal of Spent Nuclear Fuel and
High-Level Radioactive Waste at Yucca Mountain, Nye County, Nevada, and the 2008
supplements prepared by DOE, with additional supplementation.

NRC will evaluate the license application in accordance with the regulations developed
pursuant to t*'he NWPA and the Energy Policy Act of 1992 (EnPA), including 10 CFR
Part 63 (Disposal of HLW in a Geologic Repository at Yucca Mountain, Nevada). DOE
will be required, as part of the licensing process, to demonstrate the proposed
repository meets regulatory radiation protection standards established by EPA pursuant
to EnPA. EnPA required EPA to set site-specific standards to protect public health and
safety from releases of radioactive material stored or disposed of in the repository at the

% |n some instances multiple facilities at a given installation are counted as a single facility.

27 Metric tons of heavy metal is the conventional measure of fuel mass in nuclear reactor fuel assemblies.
®Includes NRC-licensed Dry Cask Storage facility at Idaho National Laboratory.

% U.S. Department of Energy data as of Dec 31, 2007 for spent fuel in pools at commercial reactor sites.
®Includes government held licensed facilities for commercial fuel at Fort St. Vrain in Colorado and the
BWXT fuel fabrication facility in Virginia.
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Yucca Mountain site. EnPA requires NRC to incorporate EPA’s final Yucca Mountain
standards into 10 CFR Part 63. NRC’s decision whether or not to issue the license will
be based on the results of a comprehensive safety review and on a full and fair public
hearing.

Yucca Mountain is located about 145 kilometers northwest of Las Vegas, Nevada, on
unpopulated desert land owned by the Federal government. The long-term average
precipitation is about 19 centimeters per year. Yucca Mountain itself is a ridge of tilted
layers of volcanic rock, called tuff, deposited by a series of eruptions about 11 to 14
million years ago. Geological mapping of the surface and other studies show faults are
present in the vicinity of Yucca Mountain. The host rock for the proposed repository is a
welded tuff unit located about 300 meters below the surface and 300 meters above the
water table.

DOE'’s Office of Civilian Radioactive Waste Management (OCRWM) announced on
October 25, 2005, it would devise a plan to operate the Yucca Mountain repository
primarily as a canister handling facility which would significantly reduce the potential for
contamination. The design change means most spent fuel will be delivered to the
repository in canisters designed for transport, aging, and disposal (TAD). TADs will be
placed in waste packages for emplacement. The canisters and waste package designs
will require integration, prototype development, licensing and testing in accordance with
NRC standards. Certification of the TAD for transport and storage is the responsibility of
NRC under 10 CFR Parts 71 and 72, respectively. Figure D-3 shows a conceptual view
of the waste package for disposal.
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Figure D-3 Conceptual View of Waste Package Emplacement for Disposal at Yucca
Mountain

NWPA limits emplacement of waste at the first geologic repository to 70,000 MTHM until
a second repository is in operation. Spent fuel and HLW disposed at Yucca Mountain
are expected to include about 63,000 MTHM of commercial spent fuel, and 7,000 MTHM
from defense related activities (about 2,300 MTHM of DOE spent fuel, and the
equivalent of about 4,700 MTHM of DOE HLW). Assuming all 104 currently operating
reactors receive 20-year life extensions, it is projected that by completion of their life
cycles, the total SNF and HLW inventory could be as much as 130,000 MTHM by 2055.
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DOE evaluated a larger than 70,000 MTHM capacity repository in its Final

Environmental Impact Statement (FEIS) of 2002 and its Supplemental Environmental
Impact Statement (SEIS) for a Yucca Mountain Repository (issued in June 2008).

Design objectives of the repository are to: (1) protect the health and safety of both the
workers and the public during the period of repository operations; (2) minimize the
amount of radioactive material reaching the accessible environment; and (3) minimize
life cycle costs. The repository’s design will permit it to be kept open, with only routine
maintenance for 100 years after the start of waste emplacement. This includes 50 years
for receipt and emplacement operations and an additional 50-year period after receipt
and emplacement. Keeping the repository open means the underground emplacement
areas can be directly inspected and the waste packages readily removed, if necessary.

D.2 Radioactive Waste Management

Section D.2.1 describes waste storage and treatment facilities and their associated

inventories. Section D.2.2 describes disposal facilities in the United States.

D.2.1 Radioactive Waste Storage and Treatment

Radioactive wastes are treated primarily to produce a structurally stable, final waste form
and minimize the release of radioactive and hazardous components. The United States

does not commonly make a distinction between the terms treatment and conditioning.

Conditioning is defined in the international community as an operation producing a waste
package suitable for handling, such as conversion of a liquid to a solid, enclosure of the
waste in containers, or overpacking. Treatment is defined as operations intended to

improve the safety and/or economy by changing the characteristics of the waste through

volume reduction, removal of radionuclides, and change in composition. U.S.

terminology covering both conditioning and treatment is generally referred to as
treatment or processing. Treatment is used in this broader context in this report.

Table D-2 summarizes the U.S. radioactive waste treatment and storage facilities and
the inventory in storage as of the end of 2007. Annex D-2 provides a list of facilities,
their location, main purpose, and essential features. The following sections provide a

brief description of the major types of radioactive waste management facilities.

Table D-2 Radioactive Waste Storage and Treatment Facilities

Sector Function Waste/Material | Number® Inventory
Type

HLW 8 357,000 m°

3

Government | Storage/Treatment TRU33 14 97,000 m3
LLW 20 43,000 m

11e.(2) 1 195,000 m°

. Treatment/Processing LLW 44 Small volumes for collection

Commercial =
Storage 11e.(2) 1 21,200 m

*2In some instances multiple facilities at a given installation are counted as a single facility.

BIncludes Mixed LLW.
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D.2.1.1 HLW Storage and Treatment

Waste is stored at four sites where it was generated from reprocessing of spent fuel. All
2,270 cubic meters (600,000 gallons) of HLW generated from reprocessing at the former
commercial reprocessing plant at West Valley, New York, between 1966 and 1972 was
vitrified into 275 ten-foot tall stainless steel canisters of borosilicate glass, and is
awaiting disposal in the proposed geologic repository.

HLW from reprocessing defense materials at the Savannah River Site consists of both
insoluble solid chemicals and water soluble salts. The waste is stored in underground
stainless steel tanks until treated. The insoluble solids settle and accumulate on the
bottom of these tanks as “sludge.” Liquid above the sludge is concentrated by
evaporation to reduce its volume. The concentrate left behind is a damp “salt cake.”
About 378,000 cubic meters (100 million gallons) of high-level waste was concentrated
by evaporation to a volume of about 140,000 cubic meters. The remaining sludge
(containing most of the radioactivity), along with the radioactive cesium removed from
the salt solution, was or is being transferred to the site’s Defense Waste Processing
Facility (DWPF) for immobilization in borosilicate glass. The DWPF began processing
HLW on March 12, 1996; and will continue operations until all HLW is processed. There
were 2,056 canisters of vitrified HLW stored at Savannah River Site (as of August 2008)
awaiting disposal in the proposed geologic repository. Each canister is 3 meters (10
feet) tall and 0.6 meters (2 feet) in diameter. It takes about 24 hours to fill one canister.
A filled canister weighs about 2.3 metric tons (2.5 tons).

Reprocessing defense materials at the Hanford Site began in 1944, and ended nearly
50 years later resulting in 200,000 cubic meters (53 million gallons) of radioactive waste
stored in 177 underground tanks. The waste consists of sludge, supernate, and salt
cake. Some tanks are over 60 years old and have leaked waste into the soil. The waste
must be removed and processed to a form suitable for disposal, and the tanks stabilized
to protect the Columbia River. DOE plans to process the tank waste and dispose the
high-level portion (vitrified HLW) at the proposed geologic repository. The interim
stabilization of all single-shell tanks has been completed (all pumpable liquids removed),
and remaining waste is being retrieved from these tanks in preparation for interim
closure. Seven tanks have been fully emptied and stabilized. Design and construction
of the Waste Treatment Plant, which includes a pretreatment facility, low-activity waste
treatment facility,>* high-level waste facility, and analytical laboratory is progressing with
HLW vitrification scheduled to begin in 2019.

HLW from more than 50 years of defense spent fuel reprocessing at Idaho National
Laboratory has been stored in tanks and treated for disposal. The tank farm contains
3,400 cubic meters (900,000 gallons) of waste (referred to as sodium-bearing waste).
Four tanks have been closed to date. Much of the waste was previously treated and is
now stored as dry granular calcine (4,400 cubic meters) in stainless steel bins. The
remaining liquid HLW contains a high concentration of sodium, and will be treated by
steam reforming by the end of 2012.

Residual waste in the tanks at Hanford, Idaho and Savannah River has been managed
as HLW. DOE may determine certain quantities of this residual waste from reprocessing

3 Facility will treat a separated fraction of the HLW with lower levels of radioactivity.
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are not HLW if certain conditions are met.*® DOE consults with NRC prior to making
such determinations and depending on the location, follows the process set forth in
section 3116 of the National Defense Authorization Act (NDAA) for Fiscal Year 2005 or
the Waste Incidental to Reprocessing (WIR) provisions of DOE Manual 435.1-1,
Radioactive Waste Management.

D.2.1.2 Greater-Than-Class C Low-Level Waste Management

Greater-than-Class C (GTCC) waste is a form of low-level radioactive (LLW) waste
containing long-and short-lived radionuclides with properties requiring a more robust
disposal strategy® than for other classes of LLW. The authority to possess this type of
radioactive material is included in NRC or Agreement State licenses. GTCC waste may
generally be grouped into the following three types: sealed sources, activated metals,
and other waste. Other GTCC waste includes contaminated equipment, trash, and
scrap metal from miscellaneous industrial activities, such as manufacturing of sealed
sources and laboratory research. Most GTCC waste is generated by decommissioning
nuclear power plants, and excess or unwanted sealed sources. Typical radionuclides
associated with GTCC waste are “C, **Ni, *Nb, *Tc, *°Fe, *Sr, ***Pu, and '*'Cs.

The GTCC LLW is being stored until an adequate disposal method is established in
accordance with the Low-Level Radioactive Waste Policy Amendments Act of 1985
(LLRWPAA). The current estimate for stored and projected GTCC LLW is 2,600 m°.
This includes GTCC LLW from the decommissioning of commercial nuclear reactors.*’
In addition, there is approximately 2,500 m® of DOE LLW and transuranic (TRU) waste
with characteristics similar to GTCC LLW and which also does not have an identified
path to disposal. Most of this waste is TRU waste that may have originated from non-
defense activities and, therefore, may not be authorized for disposal at the Waste
Isolation Pilot Plant under current legislation. The construction of new commercial
reactors and other proposed actions could generate additional quantities of GTCC LLW.
The LLRWPAA assigned the Federal government responsibility for disposal of GTCC
LLW that results from NRC-licensed activities and directed that GTCC LLW be disposed
in a NRC-licensed facility. There are no facilities currently licensed by NRC for the
disposal of GTCC LLW. In addition, the Energy Policy Act of 2005 requires DOE to
complete several actions related to the preparation of an EIS and Record of Decision for
the disposal of GTCC LLW.

DOE is performing the National Environmental Policy Act analyses of potential GTCC
LLW disposal alternatives, including developing of an EIS. DOE issued a Notice of
Intent (NOI) on July 23, 2007, to prepare the GTCC EIS. DOE conducted a public
scoping process from July 23 to September 21, 2007. Nine public scoping meetings
were held, and comments on the proposed disposal alternatives, waste inventories, and
other issues related to the scope of the GTCC EIS were received from the public and
other stakeholders. DOE is preparing a Draft EIS considering comments received
during the public scoping process. This EIS will consider alternatives for disposal in a

% The criteria in Section 3116 of the National Defense Authorization Act of 2005 are applicable to wastes in
the states of South Carolina and Idaho only. The criteria for DOE wastes in other states are in DOE Manual
435.1-1, Chapter Il, Section B.

% In the context of the National Report, “more robust” connotes a greater degree of isolation, durability, and
performance than is associated with near surface disposal for other classes of low-level radioactive wastes.
This could include intermediate level waste as defined by some nations.

%7 Additional information can be found at www.gtcceis.anl.gov.
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geologic repository, intermediate depth boreholes, and enhanced near-surface facilities.
It will also address candidate locations in various States. The public will have the
opportunity to comment on the draft EIS. DOE must issue a report to Congress
describing the disposal alternatives under consideration and await action by Congress
before DOE can issue a final decision on its preferred disposal alternative.

D.2.1.3 LLW Storage and Treatment

Commercial generators of LLW waste in the United States must treat these wastes to
remove free liquids, stabilize or destroy other hazardous components contained in the
waste. Wastes are also often treated to reduce the final disposal volume through
compaction and incineration. Private companies in the United States provide processing
(e.g. packaging and treatment) and brokerage services to facilitate safe storage,
transportation and,ultimately, disposal of LLW at one of three commercial disposal
facilities. Some of these waste processor/brokers serve limited clientele. Others
perform these services for a wider body of clients. Annex D-2 includes a number of
these processors.

Many U.S. commercial generators of LLW could no longer dispose of their Class B and
C low-level radioactive waste in July 2008, when the Barnwell LLW disposal facility in
the state of South Carolina limited its service to three U.S. states.*® In anticipation of this
circumstance, the NRC is in the process of updating its guidance™ related to extended
interim storage of LLW. For materials and fuel cycle licensees, NRC is in the process of
updating its guidance related to long-term storage of LLW. For materials and fuel cycle
licensees, NRC has updated considerations for extended interim storage in the form of a
Regulatory Issue Summary.* For nuclear power licensees, NRC is in the process of
reviewing guidance prepared on behalf of the Nuclear Energy Institute (NEI), and, if
appropriate, incorporating the NEI guidance into NRC guidance.

D.2.2 Radioactive Waste Disposal

DOE plans to dispose of HLW along with spent fuel in the proposed geologic repository.
See Section D.1.2 for additional information. The cumulative inventory of disposed
radioactive waste as of September 30, 2007, is shown in Table D-3. Annex D-2
provides more detailed information on the quantities for each disposal facility.

% Referred to as the Atlantic LLW Compact.

% |nformation Notice No. 90-09: Extended Interim Storage of Low-Level Radioactive Waste by Fuel Cycle
and Materials Licensees. February 1990.

40 Regulatory Issue Summary 2008-12, May 9, 2008, Considerations for Extended Interim Storage of Low-
Level Radioactive Waste by Fuel Cycle and Materials Licensees. (Available from the ADAMS -
ML073330725)
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Table D-3 Radioactive Waste Disposal Facilities

Sector Facility Type Waste Type Number Inventory
Government/ | Geologic Repository (Yucca HLW 1 0
Commercial Mountain in licensing) (and Spent Fuel)

Geologic Repository (WIPP) TRU 1 56,000 m®
Government C!osed NTS Greater Confinement TRU 1 200 m?
Disposal (boreholes)
Near Surface Disposal LLW # 19 6,800,000 m*
LLW 3
Commercial Operating Near Surface Disposal (Class A, B, C) 3 3,920,000 m
! 11e.(2) 1 1,230,000 m°
Closed Near Surface Disposal LLW 4 438,000 m®
Government/ Residual
. Title | UMTRCA Disposal Radioactive 20 243,000,000
Commercial . " .
Material (tailings) Metric Tons
Commercial Title Il UMTRCA Disposal 11e.(2) 41
Other Closed Disposal Cells Residual
Government (Weldon Spring Site and Radioactive 2 3,120,000 m®
Monticello) Material (tailings)

D.2.2.1 Transuranic Waste Disposal

WIPP is a geologic repository to dispose, safely and permanently, TRU radioactive
waste left from the research and production of nuclear weapons. WIPP began
operations on March 26, 1999, after more than 20 years of scientific study, public input,
and regulatory review.

WIPP is located in southeastern New Mexico, about 80 kilometers from Carlsbad. The
repository consists of disposal rooms mined 655 meters underground in a 600-meter
thick salt formation. This formation has been stable for more than 200 million years.
WIPP-bound TRU waste is currently stored at 14 locations nationwide. Approximately
56,000 cubic meters of TRU waste were disposed at WIPP as of August 2008.

In the Energy and Water Development Appropriations Act of 2004, Congress mandated
that the Secretary of Energy submit a WIPP permit modification request limiting the
characterization requirements for all TRU waste received for storage and disposal. The
New Mexico Environment Department (NMED), in the resulting Permit, issued on
October 16, 2006, incorporated Congressionally mandated changes for confirming
Resource Conservation and Recovery Act-regulated (RCRA) constituents in TRU.
Permit approval also resulted in: (1) allowance of RH-TRU disposal at WIPP; (2) a new
waste analysis plan; (3) increased container storage areas; (4) increased capacity for
disposal panels; (5) room-based volatile organic compound monitoring; (6) a new
dispute resolution process; and (7) e-mail public notification requirements. WIPP began
accepting defense-generated RH-TRU waste on January 22, 2007. A limit of 7,079

“ncludes Mixed LLW.
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cubic meters of RH-TRU waste can be disposed in WIPP. The disposal limit, as defined
in the WIPP Land Withdrawal Act (WIPP LWA), is 175,600 cubic meters.

DOE initiated its first RH-TRU shipment on January 19, 2007. The first shipment arrived
at WIPP on January 22, 2007. DOE has now increased RH-TRU shipments to WIPP to
as many as four shipments per week. DOE is actively working to start RH-TRU
shipments from additional sites.

WIPP has the capacity to accept all DOE defense contact-handled and RH-TRU waste
in storage and projected future waste generation. WIPP is authorized only to receive
TRU waste from defense-related activities. DOE is currently assessing disposal
alternatives, including potential disposal at WIPP, for other TRU waste and GTCC LLW.
This TRU waste is stored at five additional sites and accounts for approximately an
additional 50,000 cubic meters. See Section D.2.1.2 for additional information. DOE will
make a recommendation to the Congress, and must await feedback prior to making a
decision.

D.2.2.2 Low-Level Waste (Near Surface) Disposal

There are currently three active, licensed commercial LLW disposal sites; however, none
can accept GTCC LLW. A license application for a fourth facility is pending:

e EnergySolutions/Chem-Nuclear, formerly GTS-Duratek (Barnwell, South
Carolina) - As of July 2008, access is limited to LLW generators within three
states composing the Atlantic Compact (South Carolina, Connecticut, and New
Jersey). Barnwell disposes of Class A, B and C LLW.

e U.S. Ecology (on DOE’s Hanford Site near Richland, Washington) - restricted
access to only the Northwest and Rocky Mountain Compacts. U.S. Ecology
disposes of Class A, B and C LLW.

e EnergySolutions, formerly Envirocare of Utah (Clive, Utah) - accepts Class A
LLW and mixed LLW for LLW generators not limited or bound by compact rules.
See Section H.1 for additional information.

e Alicense application is under review by the State of Texas for a new commercial
LLW disposal site at Waste Control Specialists near Andrews, Texas. The
proposed site includes a facility to dispose of LLW for the Texas compact and a
facility to dispose of Federal mixed LLW and LLW.

e Commercial LLW sites now closed are: Beatty, Nevada (closed 1993); Maxey
Flats, Kentucky (closed 1977); Sheffield, lllinois (closed 1978), and West Valley,
New York (closed 1975).

Table D-4 provides a breakdown of LLW commercially disposed in 2007, a
representative year.*” About 56 percent of the LLW commercially disposed in 2007 is
from government sources, including Federal, state and local governments. No
commercial LLW is disposed in DOE (government) facilities, but DOE does dispose of

2 Source: Manifest Information Management System database, DOE December 2007, see
http://mims.apps.em.doe/mims.asp

35



LLW at both government and commercial facilities, when economical. Industry,
including waste brokers and processors, accounts for 22 percent of the volume of LLW
disposed commercially. Nuclear power plant operations generate 20 percent of the
volume of waste disposed commercially, and about 1.5 percent is from academic and
medical sources.

Over 99 percent of the LLW volume disposed of at commercial sites was Class A LLW,
most of which was disposed of at the Clive, Utah site, with the remaining volume split
between the Barnwell, South Carolina, and U.S. Ecology, Richland, Washington, sites.
All of Class B LLW and over 99 percent of Class C waste was disposed at the Barnwell
site, with the remainder disposed at Richland.

Table D-4 Low-Level Waste Received at Commercial Disposal Sites in 2007
(Volume in cubic meters)

Source Class A | Class B Class C Total
Academic 1,565 0 1 1,566
Government (from DOE) 72,500 0 0 72,500
Government (non-DOE) 6,745 3 2 6,750
Industry 33,281 11 11 33,303
Medical 838 0 2 840
Utility 30,596 322 396 31,314
Government Mixed LLW (from DOE) 5,190 0 0 5,190
All Other 802 0 0 802
Total 151,517 336 412 | 152,265

DOE operates disposal facilities for LLW at: Hanford, Washington; Idaho National
Laboratory, Idaho; Los Alamos National Laboratory (LANL), New Mexico; Nevada Test
Site, Nevada; and Savannah River Site, South Carolina. DOE also operates LLW
disposal facilities for waste from cleanup projects (generally large volumes with low
concentrations) at Hanford, Idaho National Laboratory, and Oak Ridge, Tennessee.

There are also closed disposal facilities managed by DOE. The Greater Confinement
Disposal Facility (boreholes) was used to dispose of certain TRU and other defense
waste at the Nevada Test Site until 1989. There are closed burial grounds for LLW used
decades ago for disposal of wastes resulting from defense activities, e.g., at Hanford,
Oak Ridge, and Savannah River. Hydrofracture was once used at Oak Ridge,
Tennessee, for disposal of waste in slate formations beneath the site.

In addition to the LLW facilities discussed above, U.S. waste generators also may use
hazardous waste disposal facilities for waste with very low levels of radioactive
constituents. These facilities are designed to isolate hazardous waste substances from
the environment, but are also effective in isolating radioactive constituents and may offer
cost and efficiency benefits. Some sites are used for disposal of naturally occurring
radioactive materials, and therefore already have procedures and features for ensuring
safety of disposal of low activity radioactive waste. Waste originating in the nuclear fuel
cycle, if appropriate, is disposed in these facilities under specifically authorized limits,
after a safety analysis is performed.
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There are no current uniform selection criteria for authorizing disposal of LLW at
hazardous waste sites; this is done on a waste-and site-specific basis. Information on
LLW disposal at sites other than LLW sites can be found at: DOE Order 5400.5 for DOE
owned or generated waste and 10 CFR 20.2002 for waste generated by NRC-licensed
activities. In general the selection criteria for disposal of waste with very low levels of
radioactive constituents are for specific wastes, which are often large quantities of very
low levels of radioactivity (such as slightly contaminated soil) -on the order of 10 uSv per
year. Information about hazardous waste disposal sites can be found at 40 CFR Parts
264-268. These requirements include engineered barriers (such as liners), and the
waste itself must be treated to meet land disposal restrictions.

D.2.2.3 Uranium Mill Tailings Disposal

Section B.4.4 describes uranium recovery in the United States. Waste forms are
classified either as residual radioactive material or 11e.(2) byproduct material,
depending on the status of the facility when the Uranium Mill Tailings Radiation Control
Act (UMTRCA) was passed in 1978. UMTRCA Title | applies to facilities that were
closed or abandoned prior to 1978. Waste material at these sites is referred to as
residual radioactive material. Activities at Title | sites were largely focused on
decommissioning and cleanup of residual radioactive material. UMTRCA Title Il applies
to sites licensed in or after 1978. The Atomic Energy Act of 1954 (AEA) identifies
11e.(2) byproduct material as “...the tailings or wastes produced by the extraction or
concentration of uranium or thorium from any ore processed primarily for its source
material content,” and adds “...including discrete surface wastes resulting from uranium
solution extraction processes.” The range of activities at Title Il sites includes siting,
design, operation, and ultimately, reclamation of the site. The location of conventional
mills can be selected to optimize features of the site. For example, the selection of a
conventional mill site is not limited to proximity to any particular ore body or mine. It can
be located in a remote area where the population density is relatively low to minimize
exposure to the public. However, the site selection for siting an situ leach (ISL) facilities
is dependent on proximity to an ore body.

D.2.2.3.1 UMTRCA Title | Mill Tailings Sites

The Uranium Mill Tailings Radiation Control Act of 1978 required DOE to complete
surface remediation and ground water cleanup at inactive uranium milling sites and
contaminated vicinity properties where uranium was processed solely for sale to the
Federal government and not licensed in 1978. Waste at these sites is referred to as
residual radioactive material. Waste from some sites was combined, and are in now
under long-term surveillance. Title | sites generally consist of a disposal cell, filled with
residual radioactive material, and covered with an engineered barrier to protect public
health and the environment. These piles range in size from 86,000 to 10.8 million metric
tons. Annual site inspections are performed as part of the long-term surveillance
program. All inactive sites are located in western states, except a site at Canonsburg,
Pennsylvania, and an associated property at Burrell, Pennsylvania. The Cheney
Disposal Cell containing the residual radioactive material removed from the former
Grand Junction Climax site will remain active until 2023 to accept residual radioactive
material from other sites.

DOE became a NRC licensee in 1993 under the general license provisions at 10 CFR
40.27. The covered Title | sites are listed in Annex D-3A.
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D.2.2.3.2 UMTRCA Title Il Licensed Uranium Recovery Facilities/Mill Tailings
Sites

NRC requires licensees to meet regulations compatible with EPA standards in 40 CFR
Part 192 for remediating uranium and thorium milling sites after processing operations
have permanently ceased. This includes requirements for long-term stability of
byproduct material disposal piles, radon emissions control, water quality protection and
cleanup, and remediation of land and buildings.

Byproduct material generated at a Title Il site is typically disposed of in a constructed
impoundment designed to meet criteria in 10 CFR Part 40, Appendix A (or compatible
state regulations). These criteria include requirements for siting and designing the
impoundment, operation, maintenance, cover performance, and decommissioning. An
important component of these criteria is financial surety for decommissioning,
reclamation, and long-term surveillance. Criterion 2 in Appendix A of 10 CFR Part 40
requires byproduct material generated at ISL facilities be disposed of at a constructed
impoundment at a conventional uranium mill. As a result, there are no permanent
disposal options at the Title Il ISL facilities.

There are 41 UMTRCA Title Il licensed facilities consisting of conventional uranium and
thorium mills, ISL facilities, heap leach facilities, and one conversion facility. A total of
21 of these facilities are licensed by NRC, and are located in Nebraska, New Mexico,
Oklahoma, South Dakota, Washington and Wyoming. The remaining sites are located in
Agreement States. There are five Agreement States (Colorado, lllinois, Texas, Utah,
and Washington) licensing AEA Section 11e.(2) byproduct material. Annex D-3A lists
both — NRC and Agreement State — regulated uranium recovery facilities.

Two conventional mill site licenses* have been terminated in the past three years, and
the reclaimed tailings areas transferred to DOE for long-term care under the general
license provisions of 10 CFR 40.28. NRC is required to determine applicable standards
and requirements have been met before termination of the licenses at sites located in
Agreement States.

A separate 11e.(2) waste disposal facility, operated by EnergySolutions at Clive, Utah,
was licensed as a commercial facility in November 1993 to receive and dispose of
11e.(2) byproduct material, including radioactive waste from conventional and other
milling operations. This license is regulated by Utah under Agreement State authority.
The site also has disposal cells licensed by Utah for disposal of low-level radioactive
waste and mixed waste. The Energy-Solutions facility was never an active uranium
recovery site. Itis listed under the Radioactive Waste Management Facilities (Annex D-
2).

Another disposal facility for byproduct material has been licensed at the Waste Control
Specialists facility in Andrews County, Texas. This facility is currently storing DOE
byproduct material from DOE’s Fernald, Ohio site awaiting disposition. A license was
issued on May 29, 2008. This facility is also listed under the Radioactive Waste
Management Facilities (Annex D-2).

*® The 2 mills were WNI Sherwood in the State of Washington and Shirley Basin in the State of Wyoming;
refer to Annex D-3A for details.
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D.2.2.4 Mine Overburden Remediation

The AEA does not identify uranium mining overburden as radioactive material to be
controlled, and NRC and DOE do not regulate the disposition of conventional mining
wastes as part of the nuclear fuel cycle. EPA, however, has authority, under a variety of
legal statutes, for radiation protection from NORM and technologically enhanced NORM
(TENORM), including their hazardous and toxic impacts. This authority is frequently
extended to individual states, or Federal land management agencies, when regulating
the environmental impacts under clean water and clean air legislation, as well as having
a general authority to address any mining activity having detrimental effects on humans
and habitats. Once uranium mining product is beneficiated or is brought into the milling
circuit, including production from in situ leach operations, then NRC and its Agreement
States regulate its possession, use, transport, etc.

Mine overburden is not classified as radioactive waste requiring restricted disposal, but
an estimate of mine overburden is provided at the request of other Contracting Parties to
the Joint Convention.** The uranium mining industry began in the 1940s to produce
uranium for use in weapons, and later for nuclear fuel fabrication. Although there are
about 4,000 mines with documented production, a database compiled by EPA with
information from other Federal, state, and tribal agencies, includes 15,000 mine
locations, mostly 14 western states.*® Most of locations are found in Colorado, Utah,
New Mexico, Arizona, and Wyoming, with about 75 percent of those on Federal and
tribal lands. The majority of these sites were conventional (open pit and underground)
mines. With the drop in market price of uranium beginning in the 1980s U.S. producers
turned to in situ leaching operations as a principal means of extracting uranium from ore
bodies. There were eleven uranium mines operating in 2006 according to DOE’s Energy
Information Administration.*®

The number of operating mines of all kinds, however, may increase because of higher
world uranium prices and decreasing supply in the United States.

Mining of uranium ores by surface and underground methods produces large amounts of
radioactive waste material classified as NORM or TENORM, including overburden, un-
reclaimed sub economic ores (protore),*” “barren” rock, and drill cuttings. The volume of
waste produced by surface, open-pit mining is a factor of approximately 45 times greater
than for underground mining, based on their respective averages. Thus, the amount of
overburden generated from open-pit mines far exceeds underground mine overburden.
The U.S. Geological Survey in an estimate for EPA, found the amount of waste rock
generated by approximately 4,000 conventional mines in their data files ranged from one
billion to nine billion metric tons of waste, with a likely estimate of three billion metric

* Unless otherwise noted, this information can be found at
http://www.epa.gov/radiation/tenorm/uranium.html
# U.S. Environmental Protection Agency, Uranium Location Database Compilation, EPA 402-R-05-009,
August 2006.
% U.S. Energy Information Administration, 2005. “Domestic Uranium Production Report” (2003-2004), U. S.
Uranium Mine Production and Number of Mines and Sources, 2003-2004.
http://www.eia.doe.gov/cneaf/nuclear/dupr/umine.html

Protore is material containing uranium that cannot be produced at a profit under existing conditions but
may become profitable with technological advances or price increases; mineralized material too low in
concentration to constitute ore, but from which ore may be formed through secondary enrichment.
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tons.*® Given the larger number of mine locations identified by EPA, the amount of
waste rock is likely to be higher.

Studies from mine reclamation assessments show material identified as “waste” or
“overburden” varies widely in *®Ra activity, but for most waste piles dominated by
overburden material, measurements higher than 0.74 Bqg/g (20 pCi/g) are unusual.
Protore, on the other hand, can be considerably higher in #°Ra activity, with most
material in the range of 1.11-22.2 Bqg/g (30—600 pCi/g). Radon measurements in some
abandoned mines where mechanical ventilation has ceased are quite high, and pose
risks for prolonged human exposure. Field measurements show average radon flux
rates vary from about 0.07—2.22 Bg/m?®s (2—60 pCi/m?s) for overburden materials, to
greater than 7.4 Bg/m®s (a few hundred pCi/m?s) for low-grade ore materials. The broad
range of radon flux rates is due in part to varying ?®Ra concentrations (the parent
radionuclide) found in low-grade ores at times disposed of with overburden. Gamma
exposure rates for overburden materials range from 20 yR/hr to 300 pR/hr (0.005 to
0.077 uC/kg-hr), with an average value of perhaps 50 uR/hr (0.013 uC/kg-hr), including
background. Protore ranges from 80 to 1,250 uR/hr (0.021 to 0.323 uC/kg-hr), with an
average value estimated at 350 pR/hr (0.090 uC/kg-hr).

Programs such as the Abandoned Mine Land Program and DOE Uranium Mill Tailings
Remedial Action Project focused on restoration of legacy mining and milling sites during
the last 50 years. Many individual states and tribes also have reclaimed mine sites.
These programs were not limited to uranium, but included other conventional mining
operations, such as coal and metals. There are no reliable estimates of the total number
of abandoned uranium mines that have been reclaimed. Although most areas where
uranium mining has occurred are remote and arid, a principal EPA concern is the
recycling of uranium mine waste for other uses, including residential construction
materials.

EPA issued a revised report examining the occurrence of uranium in its natural settings
in the United States, its industrial uses, and the methods used over the last century to
extract it from ore deposits. This report also explores the nature of solid and liquid
wastes generated by extraction methods, and various reclamation and remediation
methods to environmentally restore extraction sites. A second volume has been
prepared to examine, in a general way, the potential radiogenic cancer risks from
abandoned uranium mines, as well as their environmental and geographical issues.*

D.3  Nuclear Facility Decommissioning
Table D-5 summarizes ongoing U.S. decommissioning activities within the Joint

Convention. More information is provided in the following subsections corresponding to
each of the entries in Table D-5.

8 Technologically Enhanced Naturally Occurring Radioactive Materials from Uranium Mining; Volume 1:
Mining and Reclamation Background; EPA 402-R-05-007; Revision June 2007. See
http://www.epa.gov/radiation/tenorm/pubs.html#402-r-05-007

9 Technologically Enhanced Naturally Occurring Radioactive Materials from Uranium Mining; Volume 1:
Mining and Reclamation Background; EPA 402-R-05-007; June 2007. Volume 2, Investigation of Potential
Health, Geographic, and Environmental Issues of Abandoned Uranium Mines, EPA 402-R-05-008, April
2008. Volumes 1 and 2 may be found at http://www.epa.gov/radiation/tenorm/pubs.html#402-r-05-007
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Table D-5 Summary of Decommissioning Activities in Progress

Sector Type Number
Government DOE Nuclear/Radioactive Facilities for which 912
Decommissioning is Ongoing or Pending
Formerly Utilized Sites Remedial Action Program Sites
(FUSRAP) 32
Government/Commercial | Decommissioning Materials Sites by NRC 14
Decommissioning Material Sites in NRC Agreement 48
States
Nuclear Power Plants 14
Commercial Other Non-Power Reactor Facilities 10

Uranium Recovery Facilities

11

D.3.1 DOE Sites with Decommissioning/Remediation Projects

The United States has a legacy of radioactive waste from past government activities
spanning five decades. A total of 108 sites covering more than 800,000 hectares (two
million acres) of land are used by the U.S. Government for nuclear research and
development and nuclear weapons production activities. Most of the land at these sites
is not contaminated. Within the boundaries of these sites are numerous radiological-
controlled areas with thousands of individual facilities, encompassing 10,500 discrete
contaminated locations (“release sites”). Over 6,500 of these release sites have been
cleaned up. Full remediation is complete at 85 of 108 DOE sites, and 435 nuclear or
radiological facilities are decommissioned.

The U.S. Government continues to safeguard its nuclear materials, dispose of waste,
remediate extensive surface and ground water contamination, and deactivate and
decommission thousands of excess contaminated facilities. The Fernald Environmental
Management Project, Fernald, Ohio, a former defense uranium processing plant, was
completed in 2006, including closure of an on-site waste disposal cell. Other sites
completed since the last report are:

e Ashtabula, Ohio;
e Columbus Environmental Management Project — West Jefferson, Ohio; and
e Lawrence Berkeley Laboratory, California.

Completing cleanup of at least four more sites are scheduled before the Third Review
Meeting. Annex D-4 shows a summary of the remaining nuclear/radioactive facility
decommissioning projects, and a summary of remaining DOE remediation projects.
Some of the large decommissioning projects now in progress are:

Brookhaven Graphite Research Reactor;

Plutonium Finishing Plant at the Hanford Site;

Fast Flux Test Facility at the Hanford Site;

East Tennessee Technology Park (formerly the Oak Ridge Gaseous Diffusion Plant);
and

e Alpha-4 Building at Oak Ridge Y-12 Complex.
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D.3.2 Formerly Utilized Sites Remedial Action Program

Work was performed at sites throughout the United States during the 1940s, 1950s, and
1960s as part of the Nation’s early atomic energy program. Some sites’ activities can be
traced back as far as World War Il and the Manhattan Engineering District (MED). Other
sites were involved in peacetime activities under the Atomic Energy Commission (AEC).
Most sites contaminated during the early atomic energy program were cleaned up under
the guidelines in effect at the time. Those cleanup guidelines were generally not as strict
as today’s, so trace amounts of radioactive materials remained at some of the sites.
Contamination was then spread to other locations, either by demolition of buildings,
intentional movement of materials, or by nature.

DOE established the Formerly Utilized Sites Remedial Action Program (FUSRAP) in
1974 to study these sites and take appropriate cleanup action. When contamination is
suspected at a site, old records are reviewed and the site is surveyed. Additional
cleanup is authorized under FUSRAP if contamination connected to a MED or AEC
activity is found. The Congress also added some sites to FUSRAP with industrial
contamination similar to MED or AEC activities. These FUSRAP sites are distinct from
the formerly licensed facilities, which are addressed in Section H.1.2.

The Energy and Water Development Appropriations Act for Fiscal Year 1998, P.L. 105-
62 (October 13, 1997) transferred responsibility for the administration and execution of
FUSRAP from DOE to the U.S. Army Corps of Engineers (COE). The COE contract
strategy concentrates on individual site-specific remediation contracts. The COE
pursues more efficient remedial actions through the use of performance-based
specifications, using fixed-price and cost-type contracts. Sites are returned to DOE for
long-term stewardship when remediation is completed.

DOE established the Office of Legacy Management in 2003 to manage sites and
activities where missions have been completed and sites closed. This Office has
responsibility for all FUSRAP sites remediated by DOE and those transferred back to
DOE by COE. Extensive FUSRAP-related information (including information on specific
sites) is available on the Legacy Management web page http://www.lm.doe.gov. Legacy
Management has also developed the Considered Sites Database (CSD)* to provide
public information documenting site eligibility and characterization, remediation,
verification, and certification for all FUSRAP sites.

The contaminants at FUSRAP sites are primarily low levels of uranium, thorium, and
radium, with their associated decay products. Materials containing low levels of
radioactive residues are excavated, packaged, and transported for disposal at licensed
commercial disposal sites, or to hazardous waste landfills, as appropriate. Annex D-5
lists FUSRAP sites with ongoing remediation. In some cases, the FUSRAP sites are
also considered as complex material decommissioning sites, and are listed in

Annex D-6.

*0 cSD is available at http://csd.gjo.doe.gov
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D.3.3 Complex Materials Sites Decommissioning (NRC)

NRC has taken a comprehensive approach to its decommissioning program to achieve
better effectiveness. See Section F.6.1 for additional information. NRC developed a
Site Decommissioning Management Plan (SDMP) in 1990 for timely cleanup of 49
unusual and difficult sites, particularly those with high soil contamination or with old,
contaminated buildings. NRC eliminated the SDMP designation in 1997, and now
manages the SDMP sites as “complex sites” under its broader decommissioning
program. This comprehensive decommissioning program uses a dose-based approach
for regulating decommissioning activities, and includes routine decommissioning sites,
formerly licensed sites, SDMP sites, non-routine/complex sites, fuel cycle sites, and
test/research and power reactors. Remediating these sites is now managed more
effectively as part of this larger program.

As of September 30, 2008, 14 complex decommissioning materials facilities are
undergoing decommissioning under NRC jurisdiction. Annex D-6 provides a list of these
14 “complex sites” subject to decommissioning. Between October 2005 and October
2008, NRC terminated decommissioning status for nineteen “complex sites”: Sites
terminated were: (1) Cabot Performance Materials, (2) Department of the Army-Ft.
Belvoir, (3) Dow Chemical, (4) Eglin Air Force Base, (5) Heritage Minerals, (6) Kaiser
Aluminum, (7) Kerr McGee Cushing, (8) Kirtland Air Force Base, (9) S.C. Holdings, (10)
Royersford Wastewater Treatment Facility, (11) Pathfinder Atomic Plant, (12) Union
Carbide Corporation, (13) Salmon River, (14) Westinghouse-Blairsville, (15)
Westinghouse-Churchill, (16) Department of the Army-Ft. McClellan, (17) Engelhard
Minerals, (18) Battelle Columbus Laboratories, and (19) Homer Laughlin. Some sites
listed in previous reports in this annex have been transferred to State regulatory
authorities. NRC is committed to terminating one site each year from the list of complex
material sites under decommissioning.

More specific information on the decommissioning status of NRC regulated sites can be
found at NRC’s website,”" including specific status information for each complex site.

D.3.3.1 Complex Decommissioning Sites Regulated by NRC Agreement States

NRC can under the provisions of the AEA, relinquish regulatory authority to individual
states including regulation of decommissioning material sites in those states. A recent
example is the regulatory authority for decommissioning complex material sites in the
Commonwealth of Pennsylvania. On March 31, 2008, Pennsylvania became an
Agreement State, and NRC relinquished its authority over those complex facilities under
decommissioning therein. See Section E.2.7.2 for additional information. Annex D-6
also lists those facilities undergoing decommissioning in the Agreement States.

D.3.3.2 Power and Non-Power Reactor Decommissioning

NRC has regulatory oversight responsibility for decommissioning 14 power reactors as
of August 2008. NRC also provides oversight for decommissioning of 10 research and
test reactors. Annex D-7 lists these reactors. Currently, 10 research and test reactors
have been issued decommissioning orders or amendments by NRC, and one of these
has submitted a decommissioning amendment request for approval of a

*'See http://www.nrc.gov/about-nrc/requlatory/decommissioning.html
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decommissioning plan, now undergoing staff review. Three research and test reactors
are currently in “possession-only” status.

D.3.3.3 Other Non-Power Facility Decommissioning

NRC provides project management and technical review for decommissioning and
reclamation of facilities regulated in 10 CFR Part 40, Appendix A [under the Uranium Mill
Tailings Radiation Control Act (UMTRCA) Title Il]. These licensees include conventional
uranium mills, heap leach facilities, and in situ leach (ISL) facilities. Annex-D3 shows
these sites. Decommissioning activities at conventional uranium mills include mill
demolition, groundwater cleanup, soil cleanup, and closure of tailings impoundment.
Decommissioning activities at ISL facilities are focused on restoring groundwater quality
to pre-operational conditions, soil cleanup, and building demolition.

NRC also provides licensing oversight and decommissioning project management for
fuel cycle facilities, including conversion plants, enrichment plants, and fuel
manufacturing plants. NRC continues to work closely with the states and EPA to
regulate remediation of unused portions of fuel cycle facilities. The only fuel cycle facility
undergoing partial decommissioning is the Nuclear Fuels Services (NFS) site in Erwin,
Tennessee.

D.3.4 EPA Site Remediation

EPA remediates radiologically contaminated sites using its Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) authority.® The
purpose of CERCLA however, is not to address the routine shutdown and
decommissioning of facilities. Rather, CERCLA provides a mechanism to address
extensively contaminated facilities, inactive or abandoned sites. EPA typically, will
evaluate a site’s potential hazard to public health and the environment at the request of
government officials or communities. If the hazard is judged to be sufficiently high, the
site may be placed on the National Priorities List (NPL). The CERCLA process heavily
involves public participation in arriving at a Record of Decision (ROD), laying out the
requirements and milestones for the cleanup. EPA’s cleanup guidelines for carcinogenic
contaminants including some radionuclides, are aimed at achieving a level of
remediation resulting in a lifetime risk to human health between 10* and 10, with 10°®
being the ideal. The actual cleanup levels and methods for any particular site depend on
a number of criteria, including the future site use, permanence of the selected remedy,
and the views of the local community. CERCLA embodies the “polluter pays” principle
and gives EPA authority to identify potentially responsible parties who may have
contributed to the contamination, negotiate the terms for conducting or contributing
cleanup, and enforcing financial judgments. EPA may also conduct emergency removal
actions at sites where the situation presents an imminent threat to human health or the
environment, even if the site is not on the NPL. Since the passage of CERCLA in 1980,
54 radiologically contaminated sites have been placed on the NPL (out of 1,256 sites).
Cleanup has been completed or the selected remedy implemented (e.g., construction of
a groundwater treatment system that may operate over a umber of years) at 33 of the
radiologically contaminated sites. NPL sites have included uranium mines, DOE
facilities (e.g., portions of the Fernald site mentioned in Section D.3.1), NRC licensees,
and sites being addressed through FUSRAP.

*2See http://www.epa.gov/superfund
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E. LEGISLATIVE & REGULATORY SYSTEMS

E.1  Legislative System A Introduction
The policy on regulatory control of radioactive waste para
management in the United States has evolved through a C. Scope of Application

series of laws establishing Federal Government agencies
responsible for the safety of radioactive materials as
described in Section A. Federal legislation is enacted by
Congress and signed into law by the President. U.S. Laws
apply to all 50 states and its territories. Legislation on the
safety of spent fuel and radioactive waste can be traced
back for five decades. Table E-1 identifies key U.S. Laws
governing radioactive waste management.

E. Legislative & Regulatory Systems

Congress enacted the Atomic Energy Act (AEA) of 1954,
for the first time permitting the wide peaceful use of atomic
energy. Three types of commercial nuclear materials are
regulated:

e Special nuclear material - uranium-233 or uranium-
235, enriched uranium, or plutonium;

e Source material - natural uranium or thorium, or
depleted uranium not suitable for use as reactor
fuel; and

e Byproduct material — See Section B.2.3.

The National Environmental Policy Act (NEPA), enacted in

1969, established a national policy for the environment

and the Council on Environmental Quality. EPA was

subsequently created in 1970 by Presidential Executive

Order, and gave AEA authority for setting generally

applicable standards for radioactivity in the environment outside the boundaries of AEC-
owned or licensed facilities. A separate statute, the Waste Isolation Pilot Plant Land
Withdrawal Act, as amended, provides EPA authority to periodically certify that WIPP
meets EPA generally applicable standards.”® EPA also has responsibility for regulating
and enforcing the levels of radioactivity in air emissions and in drinking water under the
Clean Air Act and the Safe Drinking Water Act.

Congress passed the Energy Reorganization Act in 1974, separating the AEC into NRC
and Energy Research and Development Administration (ERDA), predecessor of DOE.
Additional legislation further defined NRC and DOE roles and introduced a role for states
through the Low-Level Radioactive Waste Policy Act of 1980 (LLRWPA), and the
Low-Level Radioactive Waste Policy Amendments Act of 1985 (LLRWPAA). This
legislation assigned responsibility to the states, rather than the U.S. Government, to
provide disposal capacity for commercial Class A, B and C LLW.

%3 40 CFR Part 191
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Table E-1 Key U.S. Laws Governing Radioactive Waste Management

Atomic Energy Act of 1954, as amended, established the Atomic Energy Commission, the predecessor to
NRC and DOE, with Federal responsibility to regulate the commercial use of nuclear materials including the
regulation of civilian nuclear reactors. Under Reorganization Plan No. 3 of 1970, which created EPA, authority
to establish generally applicable environmental standards was transferred to EPA along with authority to provide
Federal guidance on radiation protection matters affecting public health.

The Price-Anderson Act (1957) was enacted to encourage development of the nuclear industry and ensure
prompt and equitable compensation in the event of a nuclear incident. The Act provides a system of financial
protection for persons who may be liable for and persons who may be injured by such an incident.

National Environmental Policy Act (NEPA) of 1969, as amended, requires Federal agencies to consider
environmental values and factors in agency planning and decision-making. Full compliance with the letter and
spirit of the NEPA, the U.S. national charter for protection of the environment, is an essential priority for EPA,
Council on Environmental Quality, DOE and NRC.

The Marine Protection, Research, and Sanctuaries Act (MPRSA) of 1972, also known as the Ocean
Dumping Act, prohibits the dumping of material into the ocean unreasonably degrading or endangering human
health or the marine environment.

Energy Reorganization Act of 1974, as amended, abolished the AEC and established NRC and ERDA—
the predecessor of DOE.

Department of Energy Organization Act (1977) brought together most of the Government’s energy programs,
as well as defense responsibilities that included the design, construction, and testing of nuclear weapons into the
new Department of Energy. DOE was activated on October 1, 1977, assuming the responsibilities of the
Federal Energy Administration, the Energy Research and Development Administration, the Federal Power
Commission, and parts and programs of several other Federal agencies.

Uranium Mill Tailings and Radiation Control Act (UMTRCA) of 1978, as amended, vested EPA with overall
responsibility for establishing health and environmental cleanup standards for uranium milling sites and
contaminated vicinity properties, NRC with responsibility for licensing and regulating uranium production and
related activities, including decommissioning, and DOE with responsibility for long-term monitoring of the
decommissioned sites.

Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) as
amended, also known as Superfund, provided EPA with authority to address abandoned hazardous waste sites
and outlined the process to be followed in identifying and remediating sites, including determination of cleanup
values and pursuit of financial judgments against parties deemed to have contributed to the contamination.
CERCLA includes radionuclides as a hazardous substance.

Low-Level Radioactive Waste Policy Act of 1980 and the Low-Level Radioactive Waste Policy
Amendments Act of 1985 (LLRWPAA) gave the states — rather than the Federal Government — responsibility
to provide disposal capacity for commercial Class A, B and C LLW; authorized the formation of regional
compacts (groups of states) for the safe disposal of such LLW; and allowed compacts to decide whether to
exclude waste generated outside the compact. The Act also provided a system of milestones, incentives, and
penalties to encourage states and regional compacts to be responsible for their own LLW.

National Security and Military Applications of Nuclear Energy Authorization Act of 1980

Section 213 (a) of the Act authorizes WIPP “for the express purpose of providing a research and development
facility to demonstrate the safe disposal of radioactive wastes resulting from defense activities and programs of
the United States exempted from regulation by the U.S. Nuclear Regulatory Commission.”

West Valley Demonstration Project Act of 1980 authorized DOE to conduct a technology demonstration
project for solidifying HLW, disposing of waste created by the solidification, and decommissioning the facilities
used in the process. The Act required DOE to enter into an agreement with the State of New York for carrying
out the Project.
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Table E-1 Key U.S. Laws Governing Radioactive Waste Management

Nuclear Waste Policy Act of 1982 (NWPA) and the Nuclear Waste Policy Amendments Act of 1987
(NWPAA) provide for the siting, construction, and operating of a deep geologic repository for disposing of spent
fuel and HLW. Among other things, these laws established the framework for site approval by the President and
Congress and for licensing by NRC of the construction, operation and closure of the repository at the site.

Waste Isolation Pilot Plant Land Withdrawal Act (WIPP LWA) of 1992, as amended, withdraws land from the
public domain for operation of the WIPP. Defines operational limitations and the role of the U.S. Environmental
Protection Agency and the U.S. Mine Safety and Health Administration. Exempts TRU mixed waste destined for
disposal at WIPP from treatment requirements and land disposal prohibitions under the Solid Waste Disposal
Act. The Act provides for EPA continuing oversight role at WIPP, including recertification that WIPP meets EPA
standards.

Energy Policy Act (EnPA) of 1992 mandated site-specific public health and safety standards and site specific
licensing requirements for the proposed repository at Yucca Mountain, Nevada.

Energy Policy Act of 2005 (EPAct05) Sets forth an energy and development program and includes specific
provisions addressing, among other things, disposal of GTCC LLW (including certain sealed sources), NORM,
and accelerator-produced waste.

Congress amended NWPA (Table E-1) through the NWPAA in 1987 to:

Direct DOE to study (characterize) only the Yucca Mountain site;

e Create a Nuclear Waste Technical Review Board (NWTRB) as an independent
technical review body;

e Require a report to Congress between 2007 and 2010 on the need for a second
repository; and

e Establish the role of NRC during the site characterization process.

The Energy Policy Act (EnPA) of 1992 mandated a new and different process for EPA to
develop HLW disposal standards for a repository at Yucca Mountain. Congress directed
the National Academy of Sciences (NAS) to evaluate the scientific basis for a Yucca
Mountain standard, and provide EPA with recommendations on reasonable standards to
protect public health and safety. The NAS is a private, nonprofit institution providing
science, technology and health policy advice under a Congressional charter. The NAS
established a Board on Radioactive Waste Management (now part of the new Nuclear
and Radiation Studies Board) focusing on waste management and disposal. The EnPA
directed EPA to promulgate new public health and safety standards based on and
consistent with, the NAS findings and recommendations. EnPA directed NRC to modify
its technical requirements to conform to the new EPA standards.

EPA issued the final rule for Public Health and Environmental Radiation Protection
Standards for Yucca Mountain in 40 CFR Part 197, on June 13, 2001. That rule
established, among other things, a 0.15 mSv/a (15 mrem/yr) standard for the 10,000
year period after closure of the repository. In July 2004, a Federal Court vacated the
10,000-year compliance period as inconsistent with the recommendations of the NAS to
assess compliance at the time of peak risk (See Section E.2.1.2). On September 30,
2008, EPA issued an amended rule that maintains the 0.15 mSv/a (15 mrem/yr)
standard for the first 10,000 years and establishes a 1 mSv/a (100 mrem/yr) standard for
the period after the initial 10,000 years out to one million years.

Among other responsibilities, NRC’s role is to regulate the construction, operation and
closure of the repository at the Yucca mountain site. NRC finalized its licensing criteria
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and published 10 CFR Part 63 on November 2, 2001, incorporating EPA’s June 2001
standards, which were subsequently vacated by the D.C. Circuit. NRC will make
corresponding changes as necessary to 10 CFR Part 63 to make its requirements
consistent with EPA’s amended standards. The licensing process includes an
adjudicatory hearing, which results in a determination by NRC on whether to issue a
license authorizing construction of a repository at the proposed Yucca Mountain site.
Prior to DOE starting operations, NRC would need to issue a license amendment
authorizing DOE to receive and possess waste at the repository.

DOE is responsible for the development of a geologic repository for the disposal of spent
fuel and HLW (See Section D.1.2). The NWPA, as amended, established a process for
the identification, characterization and approval of a site for a permanent geologic
repository and for its licensing by NRC. In 2002, the Secretary of Energy concluded that
the Yucca Mountain site was suitable for development as a repository. In accordance
with the process defined in the NWPA, the Secretary formally recommended the Yucca
Mountain site to the President on February 14, 2002. The President recommended the
site to the Congress, and Congress subsequently passed a joint resolution that
approved the site at Yucca Mountain, Nevada, for a repository. The site designation
took effect when the President signed the repository siting joint resolution (Public Law
No: 107-200) on July 23, 2002. On June 3, 2008, DOE submitted a license application
to the NRC to construct the proposed repository at Yucca Mountain. On September 8,
2008, NRC formally docketed the Yucca Mountain license application, which triggered a
three-year deadline, with a possible one-year extension, for NRC to decide whether or
not to grant a construction authorization to DOE.

The NWPA requires DOE to report to the President and Congress after January 1, 2007,
but not later than January 1, 2010, on the need for a second repository.

E.2 Regulatory System

The regulatory system for spent fuel and radioactive waste management in the United
States involves several agencies: NRC, regulating the commercial nuclear sector; EPA,
establishing environmental standards; and DOE, regulating its government programs.
Some NRC regulatory authority — excluding spent fuel, special nuclear material sufficient
to form a critical mass, and HLW — can be relinquished to the 50 states of the United
States (including territories, Puerto Rico, and the District of Columbia) under its
Agreement State Program. This authority includes regulating commercial LLW disposal
sites and uranium mill tailings sites, and regulatory authority over disposal of mill tailings.
Some states also have regulatory authority delegated to them by EPA, such as for
discharges from some industrial or mining practices. See Section E.2.7 for additional
information.

The general regulations for the three Federal Agencies responsible for radioactive waste
regulation are contained in Title 10 (for NRC and DOE) and Title 40 (for EPA) of the U.S.
Code of Federal Regulations (CFR). U.S. Government regulations are developed

through an open process, including the opportunity for public comment. New regulations
are published in the Federal Register, in proposed or final forms. Specific regulations for
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each Agency is in Table E-2. Copies of these regulations are available in print and
electronically®.

DOE orders are internal directives which function similar to regulations for DOE and
DOE contractor activities. Compliance with orders is mandatory for DOE and is
enforced through contract provisions for DOE contractors.

The separation between EPA’s standard-setting function and NRC’s implementing
function reflects a nearly 40-year-old Congressional policy of centralizing environmental
standard setting in a single agency. When EPA was established, it was given
environmental authorities scattered among several older agencies, including NRC’s
predecessor, the (AEC). There are advantages to having an agency both set and
implement standards, and NRC does so in many subject areas, most especially reactor
design and operation. Nonetheless, there are also advantages to having environmental
standards set on a national basis by a single agency whose jurisdiction is wide enough
to permit the agency to rank risks from many sources, including nuclear.

Table E-2 Spent Fuel and Radioactive Waste Management Regulations

U.S. Nuclear Requlatory Commission

e 10 CFR Part 20, Standards for protection against radiation

e 10 CFR Part 30, Rules of general applicability to domestic licensing of byproduct
material

e 10 CFR Part 40, Domestic Licensing of Source Material

10 CFR Part 51, Environmental protection regulations for domestic licensing and

related regulatory functions

10 CFR Part 60, Disposal of High-Level Radioactive Wastes in Geologic Repositories

10 CFR Part 61, Licensing Require

ments for Land Disposal of Radioactive Waste

10 CFR Part 62, Criteria and Procedures for Emergency Access to Non-Federal and

Regional Low-Level Waste Disposal Facilities

e 10 CFR Part 63, Disposal of High-Level Radioactive Wastes in a Geologic Repository
at Yucca Mountain, Nevada

e 10 CFR Part 70, Domestic Licensing of Special Nuclear Material

e 10 CFR Part 71, Packaging and Transportation of Radioactive Material

e 10 CFR Part 72, Licensing Requirements for the Independent Storage of Spent Nuclear
Fuel and High-Level Radioactive Waste

e 10 CFR Part 110, Export and Import of Nuclear Equipment and Material

U.S. Department of Energy

e 10 CFR Part 765, Reimbursement of Costs for Remedial Action at Active Uranium and
Thorium Processing Sites

e 10 CFR Part 766, Uranium Enrichment Decontamination and Decommissioning Fund;

Procedures for Special Assessment of Domestic Ultilities

10 CFR Part 820, Procedural Rules for DOE Nuclear Facilities

10 CFR Part 830, Nuclear Safety Management

10 CFR Part 835, Occupational Radiation Protection

10 CFR Part 960, General Guidelines for the Recommendation for Sites for Nuclear

Waste Repositories

**Electronic versions of the Code of Federal Regulations are available on the Internet at:
http://www.gpoaccess.gov/cfr/index.html
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Table E-2 Spent Fuel and Radioactive Waste Management Regulations

e 10 CFR Part 963, Yucca Mountain Site Suitability Guidelines
e 10 CFR Part 1021, National Environmental Policy Act Implementing Procedures

Although not formal regulations, the following DOE orders are applicable to safety:
e Order 151.1B, Comprehensive Emergency Management System
Order 231.1A, Environment, Safety, and Health
Order 360.1B, Federal Employee Training
Order 414.1C, Quality Assurance
Order 420.1A, Facility Safety
Guide 421.1-2; Guide 423.1-1; DOE Guide 424.1-1, Implementation Guides for
10 CFR 830
Order 425.1C, Startup and restart of Nuclear Facilities
Order 430.1B, Real Property Asset Management
Order 433.1, Maintenance Management Program
Order 435.1, Radioactive Waste Management
Order 440.1A, Worker Protection Management for DOE Federal and Contractor
Employees
Order 470.2B, Independent Oversight and Performance Assurance Program
Order 5400.5, Radiation Protection of the Public and the Environment
Order 5480.19A, Conduct of Operations Requirements for DOE Facilities
Order 5480.20A, Personnel Selection, Qualification, and Training Requirements for
DOE Nuclear Facilities

U.S. Environmental Protection Agency

40 CFR Part 61, National Emission Standards for Hazardous Air Pollutants
e Subpart B, Radon from Underground Uranium Mines
e Subpart H, Radionuclide Emissions, other than Radon, from DOE Facilities
e Subpart |, Radionuclide Emissions from Federal Facilities other than DOE or NRC
Licensed Facilities
Subpart K, Radionuclide Emissions from Elemental Phosphorus Plants
Subpart Q, Radon from DOE Facilities
Subpart R, Radon from Phosphogypsum Stacks
Subpart T, Radon from Disposal of Mill Tailings
Subpart W, Radon from Tailings at Operating Mills

40 CFR Part 191, Environmental Radiation Protection Standards for Management and
Disposal of Spent Nuclear Fuel, High-Level and Transuranic Radioactive Wastes

40 CFR Part 192, Health and Environmental Protection Standards for Uranium and Thorium
Mill Tailings

40 CFR Part 194, Criteria for the Certification and Re-Certification of the Waste Isolation
Pilot Plant's (WIPP) Compliance with the 40 CFR Part 191 Disposal Regulations
40 CFR Part 197, Public Health and Environmental Radiation Protection Standards for

Yucca Mountain, Nevada

Other Title 40, Code of Federal Regulations relating to radiation protection include:
e Part 141, National Primary Drinking Water Regulations




Table E-2 Spent Fuel and Radioactive Waste Management Regulations

Part 147, State Underground Injection Control Programs

Part 148, Hazardous Waste Injection Restrictions

Part 195, Radon Proficiency Programs

Parts 220 and 133, Ocean Dumping

Part 300, National Oil and Hazardous Substances Pollution Contingency Plan

Part 302, Designation, Reportable Quantities, and Notification

Part 440, Ore Mining and Dressing Point Source Category (Uranium, Radium, and
Vanadium Ores subcategory)

E.2.1 U.S. Nuclear Regulatory Commission

NRC is an independent regulatory agency created from the AEC by Congress under the
Energy Reorganization Act of 1974 to assure protection of the public health and safety
and the environment, and to promote the common defense and security in the civilian
use of byproduct, source, and special nuclear materials.

NRC regulates:
e Commercial nuclear power; non-power research, test, and training reactors;
e Fuel cycle facilities; medical, academic, and industrial uses of nuclear materials;
and
e Transportation, storage, and disposal of nuclear materials and waste.

NRC regulates manufacture, production, transfer or delivery, receiving, acquisition,
ownership, possession, and use of commercial radioactive materials, including the
regulation of the associated radioactive waste. NRC regulates waste in three broad
classification types as described in Section B: LLW, HLW (spent fuel is classified in the
broader context of HLW in NRC regulations), and uranium mill tailings.

Table E-3 lists NRC’s strategic goals and corresponding outcomes to measure results
for meeting those goals.

Table E-3 NRC Strategic Goals and Outcomes

NRC'’s strategic objective is to enable the use and management of radioactive materials and nuclear
fuels for beneficial civilian purposes in a manner that protects public health and safety and the
environment, promotes the security of our nation, and provides for excellence in regulatory actions
that are open, effective, efficient, realistic, and timely.

The strategic goals to meet this objective are:
e Safety - Ensure adequate protection of public health and safety and the environment; and
e Security - Ensure adequate protection in the secure use and management of radioactive
materials.

The organizational excellence objectives to support the strategic goals of safety and security are:
Openness;

Effectiveness;

Timeliness; and

Operational excellence.
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Strategic Outcomes which will serve as metrics for the success or failure in meeting these goals

include:

Prevent the occurrence of any nuclear reactor accidents;

Prevent the occurrence of any inadvertent criticality events;

Prevent the occurrence of any acute radiation exposures resulting in fatalities;

Prevent the occurrence of any releases of radioactive materials that result in significant

radiation exposures; and

e Prevent the occurrence of any releases of radioactive materials that cause significant adverse
environmental impacts.

Reference: FY 2008-2013 Strategic Plan (NUREG-1614, Vol.4) URL: http://www.nrc.gov/reading-rm/doc-
collections/nuregs/staff/sr1614/v4/

The following activities are key elements of NRC’s regulatory program.

Regulations and Guidance

¢ Rulemaking—developing and amending regulations licensees must meet to
obtain or retain a license or certificate to use nuclear materials or operate a
nuclear facility.

e Guidance Development—developing and revising guidance documents, such as
regulatory guides, standard review plans, and the NRC Inspection Manual to
guide NRC in implementing regulations and acceptable approaches for licensees
to meet regulations. A listing of guidance issued by NRC is provided in

e Annex E-1.

e Generic Communications—sending applicants and licensees information about
operational events at other nuclear facilities and/or requests for information from
licensees related to operations.

e Standards Development—working with industry standards organizations to
develop consensus standards for design, construction, and inspecting nuclear
industry systems, equipment, and materials. These standards may be
referenced in NRC regulations or guidance.

Licensing, Decommissioning, and Certification

e Licensing - authorizing an applicant to use or transport nuclear materials, or to
operate a nuclear facility (includes new licenses, renewals, amendments, and
transfers).

e Decommissioning — removing nuclear facilities from service and reducing
residual radioactivity to a level permitting licensing termination.

e Certification - authorizing an applicant to manufacture spent fuel casks and
transportation packages for nuclear materials, the design of sealed sources and
devices, and authorizing an applicant to operate a gaseous diffusion plant.
Certification does not authorize the manufacture of sealed sources and devices.
NRC approves the device or source design and issues separate licenses
authorizing possession and distribution.
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Oversight

e Inspection - verifying a licensee’s activities are properly conducted to ensure safe
operations in accordance with NRC regulations and license requirements.

e Enforcement - issuing sanctions to licensees who violate NRC regulations and
license conditions.

e Performance Assessment- determining appropriate agency action from reviews
of licensee performance documented in inspection reports and performance
indicators.

e Allegations- responding to and investigating reports of wrongdoing by NRC
licensees, applicants for licenses, licensee’s contractors or vendors, or their
employees.

¢ Investigations - investigating wrongdoing by NRC licensees.

NRC conducts licensing and inspection activities for domestic nuclear fuel cycle
facilities, uses of nuclear materials, transport of nuclear materials, management and
disposal of LLW and HLW, and decontaminating and decommissioning facilities and
sites. NRC is also responsible for establishing the technical bases for regulations, and
provides information and technical bases for developing acceptance criteria for licensing
reviews

An important aspect of NRC’s regulatory program is inspection and enforcement. NRC
has four regional offices (Region | in King of Prussia, Pennsylvania; Region Il in Atlanta,
Georgia; Region Ill in Lisle, Illinois; and Region IV in Arlington, Texas). These offices
inspect licensed facilities in their regions, including nuclear waste facilities. NRC’s Office
of Federal and State Materials and Environmental Management Programs
communicates with state and local governments, and tribes, and oversees the
Agreement States Program. An Agreement State is a state signing an agreement with
NRC allowing the state to regulate use of radioactive material compatible with NRC
regulations. There are 35 Agreement States as of April 1, 2008.

E.2.1.1 Uranium Recovery Regulation

NRC is responsible for planning and implementing regulatory programs under Uranium
Mill Tailings Radiation Control Act (UMTRCA). Title | (of UMTRCA) involves managing,
coordinating, and conducting safety and environmental reviews of remediation activities,
and reviewing and concurring in documents for cleanup of abandoned uranium mill
tailings sites.

UMTRCA asked EPA to issue generally applicable standards for controlling uranium mill
tailings. EPA issued standards for both Title | and Title Il sites in 1983. The Title |
program established a joint Federal/state funded program for remedial action at
abandoned mill tailings sites, with final Federal ownership under NRC license. NRC,
under Title I, must evaluate DOE designs and agree DOE actions meet standards set by
EPA. EPA issued final Title | UMTRCA groundwater standards in 1995. All surface
remedial action was completed in fiscal year 1999. Reviews for the ground water
remedial action program for all other Title | sites remain. NRC and DOE have a
memorandum of understanding to clarify their roles and responsibilities, e.g., to minimize
or eliminate duplication of effort between the two agencies.
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UMTRCA Title Il involves planning and directing activities for active, licensed uranium
recovery facilities, including facility licensing and operation, and mill tailings
management and decommissioning. Title Il deals with NRC or Agreement States sites.
NRC changed its regulations in November 1995 in 10 CFR Part 40, Appendix A,
consistent with EPA Title Il standards and meeting UMTRCA requirements. NRC has
authority under Title Il to control radiological and non-radiological hazards, and ensure
NRC-licensed and Agreement State-licensed sites meet all standards and requirements
during operations, and before termination of licenses. NRC reviews Title Il license
applicant’s plans for operating, reclaiming, decommissioning, and groundwater
corrective action; license applications and renewals; license conditions changes; and,
annual surety updates. NRC also prepares environmental assessments for some
licensing actions. Long-term care of reclaimed tailings sites (by a state or DOE) is
licensed by NRC under general licenses at 10 CFR Part 40.27 (for Title | sites) and
40.28 (for Title Il sites).

Specific NRC activities under the UMTRCA include:

e Overseeing and program direction for the uranium recovery program;

e Implementing policies and programs; and

e Reviewing uranium recovery licensing and inspection programs for technical
adequacy and consistency.

NRC also provides technical assistance to Agreement States on uranium recovery
issues and implements an active interface program including consultation with Federal
agencies, states, tribes, and other entities to promote understanding of uranium
programs and resolving concerns in a timely manner.

E.2.1.2 HLW and Spent Fuel Regulation

Regulatory agency responsibility for disposal of HLW and spent fuel is described in the
Nuclear Waste Policy Act and Energy Policy Act of 1992. NRC is the U.S. regulator for
disposal of HLW, including:

¢ Implementing the applicable standards in 10 CFR Part 63 for the Yucca Mountain

site;

Conducting pre-licensing consultation;

Certifying transportation packages;

Hosting meetings at NRC Headquarters and in Nevada and other affected states;

Implementing and maintaining the high-level waste Licensing Support Network;

and

e Performing a comprehensive, independent safety review of DOE’s license
application and conducting a full and fair public hearing, to ensure an open,
objective decision on whether or not to construct a proposed repository at Yucca
Mountain.

EPA issued final standards for Yucca Mountain on June 13, 2001, codified at 40 CFR
Part 197. NRC published conforming licensing regulations on November 21, 2001,
codified at 10 CFR Part 63. These standards and regulations withstood multiple legal
challenges, except EPA’s regulation governing the time period after disposal for which
compliance must be demonstrated. This provision was vacated in July 2004 by the
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Court of Appeals for the D.C. Circuit. The Court ruled the compliance period was not
consistent with recommendations of the NAS, as required by statute. EPA issued
amended standards addressing the Court decision on September 30, 2008. NRC will
amend 10 CFR Part 63 to be consistent with EPA’s amended standards. See E.2.2.2 for
EPA’s HLW disposal standards.

NRC regulations contain risk-informed, performance-based criteria for both pre-closure
operations and post-closure performance of the proposed geologic repository. EPA
standards and NRC regulations are generally consistent with recommendations of the
NAS and with national and international recommendations for radiation protection
standards.

The NRC Licensing Support Network (LSN) is an internet web-portal that has been
established to facilitate discovery process in preparation for the Yucca Mountain
repository license application hearings. All parties to the license application hearings are
required by NRC regulations to make their collection of documentary materials available
on the LSN prior to the commencement of the licensing proceeding. The LSN provides
a single place where the parties and potential parties to the licensing hearing can
uniformly search for documents. In accordance with NRC regulations, DOE certified its
LSN collection before the submittal of the Yucca Mountain license application and made
publicly available more than 3.6 million documents relating to the Yucca Mountain
licensing on the NRC Licensing Support Network. The LSN requirements are in 10 CFR
Part 2, Subpart J.*

The NWPAA (Sec. 114) requires NRC issue a final decision approving or disapproving
issuing a construction authorization not later than three years after the date of submitting
a complete license application. NRC may extend this deadline by not more than 12
months if certain reporting requirements are met.

E.2.1.3 LLW Regulation
Activities supporting NRC'’s strategic objectives® include:

e Assessing key issues affecting the safe management of civilian low-level waste
disposal to ensure potential disruption in access to the three licensed disposal
sites does not adversely affect licensees’ ability to operate safely, and
decommission their plants safely;

e Conducting periodic reviews of Agreement State programs to ensure they are
adequate to protect health and safety are compatible with NRC’s program, and
ensure a sound and consistent regulatory framework;

e Working closely with the Agreement States to develop consistent, risk-informed
processes to review event information and identify safety issues for materials
licensees; and

e Implementing, reviewing and refining materials oversight.

States were in various stages of planning, siting and licensing LLW disposal facilities in
the late 1980s and early 1990s in an attempt to meet the milestones of LLRWPAA. NRC

**The web site is located at: http:/www.Isnnet.gov and is administered by the Atomic Safety and Licensing
Board Panel of NRC.
% Extracted from NRC Strategic Plan, (NUREG 1614, Vol. 4) Final, February 2008.
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developed a Standard Format and Content guide (NUREG-1199) and a Standard
Review Plan (NUREG-1200), providing guidance on licensing LLW disposal facilities
enabling NRC to meet its statutory requirements of reviewing a license application within
15 months of receipt, and to provide technical guidance to Agreement States. NRC
published a final report, A Performance Assessment Methodology for Low-Level
Radioactive Waste Disposal Facilities: Recommendations of NRC’s Performance
Assessment Working Group (NUREG-1573) in October 2002. NRC published®’” the
results of the staff’s strategic assessment of NRC’s LLW regulatory program in October
2007. The results include a prioritized listing of ongoing and future staff actions and
activities, along with associated schedules and resource estimates.

E.2.1.4 Decommissioning Regulation

Decommissioning involves safely removing a facility from service and reducing residual
radioactivity to a level permitting the property to be released for unrestricted or restricted
use. This action is taken by a licensee before NRC terminates its license. Non-licensed
facilities may also be required to decontaminate and decommission the site to meet
NRC release limits.

NRC staff developed a number of guidance documents for the Final Rule on
Radiological Criteria for License Termination (rule published in July 1997) to help
licensees prepare decommissioning documents and provide the staff with uniform
criteria for reviewing licensee submittals (see list of decommissioning guidance
documents in Annex E-1). The staff also consolidated and updated numerous
decommissioning guidance documents in September 2003 into a three-volume
guidance, NUREG-1757, Consolidated Decommissioning Guidance, which superseded
previous material guidance for decommissioning materials sites. NRC’s staff further
updated the guidance in NUREG-1757 in September 2006. See Section F.6.1 for
additional information.

NRC evaluated its licensing process for decommissioning sites and terminating NRC
licenses in accordance with 10 CFR Part 20, Subpart E, as part of the Integrated
Decommissioning Improvement Plan (IDIP). lts specific purposes included: describing a
“continuous improvement” plan for decommissioning during FY 2004-2008; and
integrating and tracking regulatory improvements from the License Termination Rule
(LTR) analysis, program management improvements from the Decommissioning
Program Evaluation, and other staff improvements. Issues considered include:

¢ Restricted use/institutional controls, including engineered barriers and long-term
monitoring;

e On-site disposal;
Realistic scenarios;

¢ Removal of material after license termination (relationship of LTR and control of
disposition of solid material); and

e Other non-LTR analysis topics (e.g., ground water monitoring)

5 Strategic Assessment of Low-Level Radioactive Waste Regulatory Program, available at
http://.www.nrc.gov/reading-rm/doc-collections/commisson/secys/2007/secy2007-0180/2007-0180scy.html
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The lessons learned from the IDIP initiative are being factored into the NRC'’s
rulemaking on preventing future legacy sites (See Section F.2.3.4).

Power reactors are licensed to operate under 10 CFR Part 50. Independent spent fuel
storage installations (ISFSIs) are licensed under 10 CFR Part 72. NRC can terminate a
power reactor license after completing decommissioning if all spent fuel has been
removed from the site or placed in an ISFSI under a specific license. NRC cannot
terminate a power reactor license if the spent fuel is transferred to an on-site generally
licensed ISFSI.

NRC does not issue a specific license for decommissioning a nuclear plant. However,
as soon as fuel is permanently removed from the reactor vessel and NRC receives
certification of its removal, amends the operating license so that the licensee may no
longer operate the reactor or place fuel back into the reactor vessel. Licensees must
then submit a Post-Shutdown Decommissioning Activity Report (PSDAR) no later than
two years after permanent cessation of operations. The PSDAR defines allowable
licensee activities until it submits a license termination plan. Information the licensee is
required to include in this PSDAR is at 10 CFR 50.82. NRC does not review every
decision licensees make in decommissioning the facility. The licensee may make
changes -without prior NRC approval- in the facility and procedures described in the
safety analysis report (SAR), or conduct tests or experiments not described in the SAR.
These changes must be consistent with specific provisions at 10 CFR 50.59.

Each power reactor licensee must request termination of its license. The application
must be accompanied or preceded by a license termination plan (LTP) for NRC
approval. The LTP must include information such as identifying remaining
dismantlement activities; site remediation planning; detailed plans for the final radiation
survey; a description of the end use of the site; an updated cost estimate; and a
supplement to the environmental report describing any new information or significant
environmental change in with the licensee’s proposed termination activities.

The decommissioning process for non-power reactor facilities can be initiated by any
number of conditions. These include expiration of the license and cessation of
operations in all or part of the site for 24 months. Major steps in the complex materials
site decommissioning process include notification, submittal and review of the
decommissioning plan (DP), implementation of the DP, and completion of
decommissioning. Following approval of the DP, the licensee must complete
decommissioning within 24 months or apply for an alternate schedule. NRC staff will
inspect the licensee during decommissioning operations to ensure compliance with the
DP. These inspections will normally include in-process and confirmatory radiological
surveys.

In the final steps of decommissioning of material sites, licensees are required to perform
a number of actions including certification of the disposition of all licensed material and
performance of a radiation survey of the premises.*®

%8 Specific details for unrestricted versus restricted release, schedules for notification and completion of
decommissioning milestones, as well as alternatives in the compliance with regulatory requirements for
decommissioning are discussed in greater detail at
http://www.nrc.gov/about-nrc/regulatory/decommissioning/process.html.
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NRC deferred the proposed “clearance” rulemaking, in June 2005, in part, because most
large-scale decommissioning projects will not take place for some time. The current
approach, despite this deferral, is considered to protect public health and safety. This
and the greater urgency for other areas in the regulatory agenda for safety (e.g.,
recovery of orphaned sources) have also led to the decision to defer this rulemaking.
NRC staff continues to address the release of solid materials using license conditions
and existing regulatory guidance. Additional information on the release of material from
regulatory control is in Section H.1.4.

E.2.1.5 NRC’s Integrated Materials Performance Evaluation Program

NRC, in coordination with the Agreement States, developed and piloted a review
process in 1994 for Agreement State and NRC Regional materials programs called the
Integrated Materials Performance Evaluation Program (IMPEP). Common performance
indicators were established to obtain comparable information on the performance of
each program. NRC began full implementation of IMPEP in 1996 to ensure public health
and safety are adequately protected from potential hazards of using radioactive
materials, and Agreement State programs are compatible with NRC’s program.*®

IMPEP employs a team of NRC and Agreement State staff to assess both Agreement
State and NRC radioactive materials licensing and inspection programs. All reviews use
the following common indicators in the assessment and place primary emphasis on
performance:

Technical Staffing and Training;

Status of Materials Inspection Program;

Technical Quality of Inspections;

Technical Quality of Licensing Actions; and
Technical Quality of Incident and Allegation Activities.

Additional areas are identified as non-common performance indicators (Compatibility
Requirements, Sealed Source and Device Evaluation Program, Low Level Radioactive
Waste Disposal Program, Uranium Recovery Program, Regional Fuel Cycle Inspection
Program, and Site Decommissioning Management Plan) and may also be addressed in
the assessment.

Both Agreement States and NRC Regional and Headquarters Offices are reviewed
under this program. About 10-12 reviews are scheduled each year. Regions and
Agreement States are routinely reviewed every four years, although the frequency may
be decreased based on good performance. The final determination of adequacy of each
NRC Regional program and both adequacy and compatibility of each Agreement State
program, based on the review team’s report, is made by a Management Review Board
(MRB), using the review team’s report as a basis for its determination. This Board is
composed of NRC managers and an Agreement State program manager who serves as
an Agreement State liaison to the MRB.

* The IMPEP program was selected in 2004 as among the top 50 programs for the “Innovations in
American Government Awards,” sponsored by the Ash Institute for Democratic Governance and Innovation
at Harvard University’s John F. Kennedy School of Government and administered in partnership with the
Council for Excellence in Government.
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The Organization of Agreement States is invited to nominate liaisons to participate in
MRB meetings as a nonvoting participant. State representatives receive all relevant
documents and engage in all MRB discussions except those potentially involving the
Agreement State liaison’s own state. Agreement States and Regional representatives
are also invited to attend their individual MRB meetings to discuss IMPEP team findings
with the MRB.

The range of possible findings for an Agreement State program are:

1. Adequate to protect public health and safety, and compatible/not compatible;
2. Adequate, but needs improvement and compatible/not compatible; and
3. Inadequate to protect public health and safety and compatible/not compatible.

NRC Offices are rated in the same manner, but without the additional compatibility
finding. IMPEP good practices and lessons learned are made available to all regulatory
programs. Additional information on the IMPEP program can be found at the IMPEP
Toolbox.*® Lessons learned reflect input and feedback from Agreement State officials
and NRC regional staff.

E.2.1.6 Advisory Committee on Nuclear Waste and Materials

The Advisory Committee on Nuclear Waste was established in June 1988 to provide
independent technical advice to NRC Commissioners on agency activities, programs,
and key technical issues on NRC regulation, management, and safe disposal of
radioactive waste. The Committee’s recommendations are not binding, however. The
committee’s name was changed in April 2007, to the Advisory Committee on Nuclear
Waste and Materials (ACNW&M) to reflect increased responsibilities in the nuclear
materials area other than radioactive waste. Effective June 1, 2008, the ACNW&M
merged into the Advisory Committee on Reactor Safeguards (ACRS). The Nuclear
Regulatory Commission's decision to merge ACNW&M into ACRS was based on the
changing workload and technical challenges facing the agency and the anticipated
increased need for expertise in health physics, waste management, and earth sciences
in the agency's licensing reviews for new reactors, the mixed-oxide nuclear fuel
fabrication facility, and facilities related to the Global Nuclear Energy Partnership
(GNEP). Moreover, the ACNW&M'’s role has concluded in recent years as the NRC’s
low-level waste and decommissioning programs matured. Also, the ACNW&M'’s
activities in high-level waste have decreased as the DOE and the NRC have resolved
most key technical issues in DOE’s plans for a high-level waste repository; any
remaining issues will be addressed in the license application. The expertise will
continue as a new subcommittee of the ACRS.

In the past, the ACNW&M interacted with NRC, the ACRS, other Federal, state, and
local agencies, tribes, the public, and other stakeholders to fulfill its responsibilities. The
bases for the Committee’s advice include the regulations for high-level waste disposal,
LLW disposal, and other regulations and legislative mandates.®’ The ACNW&M

% Additional information on IMPEP may be found at http://nrc-stp.ornl.gov/impeptools.html

51 See also report on LLW, NUREG-1853, History and Framework of Commercial Low-Level Radioactive
Waste Management in the United States, ACNW&M White Paper at http://www.nrc.gov/reading-rm/doc-
collections/nuregs/staff/sr1853/sr1853.pdf
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examined and reported on areas of concern as requested by NRC Commissioners and
may undertook studies and activities on its own initiative.

The ACNW&M was independent of NRC and reported directly to the Commissioners
who appoint its members. Advisory committees are structured to provide a forum where
experts representing many technical perspectives can provide independent advice for
their decision making. Most advisory committee meetings are open to the public and
anyone may request an opportunity to make an oral statement during the meeting.®

E.2.2 U.S. Environmental Protection Agency

EPA has several radioactive waste regulatory functions. These areas are described in
more detail below.

E.2.2.1 Waste Isolation Pilot Plant Oversight

EPA issues radiation standards and certifies compliance of the WIPP disposal facility.
The Waste Isolation Pilot Plant Land Withdrawal Act (WIPP LWA), as amended,
required EPA to issue final regulations for disposal of spent fuel, HLW, and TRU waste.
It also gave EPA authority to develop criteria implementing final WIPP radioactive waste
disposal standards. EPA must also determine every five years whether or not the WIPP
facility is in compliance with applicable standards. The WIPP LWA also requires EPA to
determine whether WIPP complies with other Federal environmental and public health
and safety regulations, such as the Clean Air Act and the Solid Waste Disposal Act.

EPA issued final amendments to its radioactive waste disposal standards for SNF, HLW,
and TRU radioactive waste on December 20, 1993, initially promulgated in 1985 (40
CFR Part 191). The amendments addressed the individual and groundwater protection
requirements of the original standards which had been remanded by the U.S. Court of
Appeals. The other portions of the standards were not remanded. The final individual
protection standards require disposal systems to limit the amount of radiation to which
an individual can be exposed for 10,000 years, rather than for 1,000 years, as was
required in the original standard. The final groundwater protection standards require
disposal systems be designed so for 10,000 years after waste disposal, contamination in
off-site underground sources of drinking water will not exceed the maximum contaminant
level for radionuclides established by EPA under the Safe Drinking Water Act.

EPA issued final compliance criteria on February 9, 1996 (40 CFR Part 194) for
certification and recertification of WIPP compliance with the final radioactive waste
disposal standards (40 CFR Part 191). Containment requirements of Subpart C limit
releases of radionuclides to specified levels for 10,000 years after the facility accepts its
final waste for disposal, while assurance requirements involve additional measures
intended to provide confidence in the long-term containment of radioactive waste.
Subpart C also implements disposal standards requirements to protect individuals and
ground water from exposure to radioactive contamination. Other Subparts deal with
definitions, references, reporting requirements, content of certification and re-certification
applications, and the process for public participation.

®2 The other information is available at http://www.nrc.gov/about-nrc/requlatory/advisory/acnw.html
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DOE submitted a Compliance Certification Application (CCA) to EPA on October 29,
1996, to demonstrate WIPP complies with the criteria at 40 CFR Part 194. EPA then
conducted a very open certification review process, involving multiple opportunities for
written public comments and public hearings. EPA issued a Final Rulemaking Notice on
the certification decision on May 18, 1998. WIPP received its first TRU waste shipment
on March 26, 1999.

DOE submitted an application for recertification of WIPP in March 2004, which by statute
is required every five years. EPA issued its decision to recertify DOE’s compliance with
the applicable standards on April 10, 2006.

The Office of Radiation and Indoor Air coordinates most EPA actions under the WIPP
LWA. Other EPA offices also play important roles concerning WIPP. EPA’s Region VI
office, based in Dallas, Texas, is responsible for determining WIPP compliance with all
applicable environmental laws and regulations other than the radioactive waste

disposal standards. The Region VI office also coordinates with EPA’s Office of Solid
Waste on hazardous waste issues. Some TRU waste intended for disposal at the WIPP
also contains hazardous components, subjecting it to the regulations developed under
the Resource Conservation and Recovery Act of 1976 (RCRA), as amended.

EPA conducts inspections of both waste generators and WIPP operations. Separate
inspections may be conducted for waste characterization activities, quality assurance, or
WIPP site activities (procedural or technical). EPA conducted 19 WIPP-related
inspections in calendar year 2007, and typically conducts 15-20 per year.

The State of New Mexico is authorized by EPA to carry out the base RCRA and mixed
waste programs in lieu of equivalent Federal programs. The New Mexico Environment
Department reviews permit applications for treatment, storage, and disposal facilities for
hazardous waste, under Subtitle C of RCRA.

E.2.2.2 EPA HLW and Spent Fuel Disposal Standards

The Energy Policy Act of 1992 required EPA to develop radiation protection standards
specifically for the Yucca Mountain site to protect the public and the environment from
exposure to radioactive wastes disposed in the repository. Section E.1 addresses the
EnPA and the relevant obligations on the EPA, DOE and NRC in greater detail.

EPA'’s standards in 40 CFR Part 197 (issued in 2001 and amended in 2008) established:

¢ Individual-Protection Standard: An all pathways dose limit of 0.15 mSv/a (15
mrem/yr) for residents living in the vicinity of Yucca Mountain up to 10,000 years
after repository closure. An all pathways dose limit of 1 mSv/a (100 mrem/yr) to
apply at the time of peak dose beyond 10,000 years and up to 1 million years
after closure.

¢ Human-Intrusion Standard: Assessment of the consequences of an intruder
drilling a borehole directly through a degraded waste package without recognition
and releases transported to the groundwater. The same dose limits and time
frames apply as for the individual-protection standards.
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e Ground-Water Protection Standard: The same dose and concentration limits
as EPA’s drinking water standards®® applicable for up to 10,000 years after
closure.

E.2.2.3 Mixed Waste Regulation

A dual regulatory framework exists for mixed waste. EPA or authorized states regulate
the hazardous waste component and NRC, NRC Agreement States, or DOE regulate
the radioactive component. NRC and DOE regulate mixed waste radiation hazards
using AEA authority. EPA regulates mixed waste chemical hazards under its RCRA
authority. NRC is authorized by the AEA to issue licenses to commercial users of
radioactive materials. RCRA gives EPA authority to control hazardous waste from
“cradle-to-grave.” Waste handlers must comply with both AEA and RCRA statutes and
regulations once a waste is found to be a mixed waste. The requirements of RCRA and
AEA are generally consistent and compatible. The provisions in Section 1006(a) of
RCRA allow the AEA to take precedence if provisions of requirements of the two acts
are inconsistent.

Land Disposal Restriction regulations, under the 1984 Amendments to RCRA, prohibit
disposal of most mixed waste until it meets specific treatment standards for hazardous
constituents, which may be based on a concentration or a specific treatment technology.
Most commercial mixed waste (generated and stored) can be treated to meet Land
Disposal Restriction regulations with commercially available treatment technology. No
treatment or disposal capacity is available for a small percentage of commercial mixed
waste. Commercial mixed waste volumes are very small (approximately two percent)
compared to the total volume of mixed waste being generated or stored by DOE.

DOE has developed Site Treatment Plans to handle its mixed wastes under the Federal
Facilities Compliance Act, signed into law on October 6, 1992. These plans are being
implemented by orders issued by EPA or the state regulatory authority.

EPA issued regulations in 2001, allowing mixed waste to be exempted from RCRA
hazardous waste requirements, as long as it meets NRC or Agreement State
requirements. These regulations may be found at 40 CFR Part 266, Subpart N, and

apply to:

e Storage at the generator site or another site operating under the same license;

e Treatment in a tank or container at the generator site or another site operating
under the same license;

e Transportation to a licensed treatment facility or low-level waste disposal facility;
and

e Disposal at a licensed low-level waste disposal facility, as long as the waste
meets RCRA treatment standards for hazardous constituents.

E.2.2.4 Uranium Mining and Milling Air Emission Standards

EPA has established National Emission Standards for Hazardous Air Pollutants
(NESHAPSs) under the Clean Air Act for airborne radionuclide emissions from a variety of

% Title 40 CFR Part 141, National Primary Drinking Water Regulations.
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industrial sources (40 CFR Part 61). Three particular standards relate to uranium mining
or mill tailings.

Subpart B of 40 CFR Part 61 protects the public and the environment from the ?Rn
emissions to the ambient air from underground uranium mines. It sets a limit on the
emission of ??Rn ensuring no member of the public in any year receives an effective
dose equivalent of more than 0.1 mSv/a (10 mrem/yr). Operating mine ventilation
systems discharge large amounts of radon into the atmosphere. Radon in an
unventilated mine is hazardous to miners. Ventilating to reduce radon exposure to the
miners, however, increases exposure to the general population. Owners/operators of
each mine must calculate the effective dose equivalent to any member of the public and
report this information to EPA annually.

Subpart T of 40 CFR Part 61 protects people and the environment from ??Rn emissions
from no longer operating uranium mill tailings piles. The ?*?Rn emission rate from a
uranium mill tailings pile to the surrounding (ambient) air must not exceed 0.74 Bg/m?-s
(20 pCi/m?-s). Subpart T does not apply to NRC’s licensees because they are covered
by NRC’s regulatory system. Releases occur both during and following the processing
of uranium ores and originate from residual radioactive material and the disposal of
uranium mill tailings. DOE controls 24 abandoned uranium mill tailings piles. The
original deadline for bringing uranium mill tailings piles into compliance with the standard
was December 15, 1991. EPA establishes compliance agreements with owners or
operators of uranium mill tailings piles not in compliance by then to assure they are
disposed of as quickly as possible. Owner operators must conduct emissions tests on
piles they have sealed to prevent the escape of the radon gas, and notify EPA of both
what they have done and the results of the emissions tests.

Subpart W protects the public and the environment from the emission of ?*Rn from
active uranium mills and their tailings. The standard limits 2?Rn emissions rate to 0.74
Bg/m?-s (20 pCi/m?-s) and requires new tailings impoundments meet one of the two
following work practices:

1. There are a maximum of two impoundments in operation at any time (including
existing impoundments) of no more than 0.16 km? (40 acres). Tailings
management and disposal is by phased disposal; or

2. Tailings are immediately dewatered and disposed of with no more than 0.04 km?
(10 acres) uncovered at any time. Operators must also follow applicable NRC
requirements in 40 CFR 192.32.

Uranium milling produces large quantities of tailings since uranium ore generally
contains less than one percent uranium. These tailings are collected in impoundments
varying in size from 0.08 to 1.6 km?® (20 to 400 acres). The tailings contain large
amounts of radium, and therefore, they emit large quantities of radon. Owners or
operators must test emissions and report to EPA annually.
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E.2.2.5 Other EPA Radiation-Related Authorities

EPA has regulatory responsibilities for a variety of other man-made and naturally-
occurring radioactive wastes:

e Developing of general radiation protection guidance to the Federal government.
Section F contains additional information about radiation protection;

e Limiting airborne emissions of radionuclides. Subpart H of EPA’s NESHAPs
standards limit the airborne emissions of radionuclides (other than radon) from
DOE sites managing defense-related spent nuclear fuel and radioactive waste.
A limit of 0.1 mSv (10 mrem) per year effective dose equivalent is applied to any
member of the public in the vicinity of such sites. Emission monitoring is
specified, and DOE sites are required to submit an annual compliance report to
EPA. Subpart | applied similar requirements to NRC-licensed facilities but was
rescinded when NRC established comparable requirements;

e Setting drinking water regulations, under the Safe Drinking Water Act, as
amended, including standards for radionuclides in community water systems;

e Remediating of radiologically-contaminated sites listed on the CERCLA National
Priorities List (NPL). See Section D.3.6. The NPL includes sites licensed by
NRC or Agreement States, as well as DOE sites. EPA and NRC entered into a
Memorandum of Understanding (MOU) in October 2002, to avoid future
confusion regarding the potential for dual regulation at decommissioned sites.
This MOU defines conditions where they would consult on the decommissioning
of NRC-licensed facilities;**

e Coordinating with state radiation protection agencies to protect the environment,
workers, and the public from naturally occurring radioactive materials exposed or
concentrated by mining or processing; and

e Coordinating with DOE, NRC and states on orphaned sources, recycled
materials, and controlling imports and exports to prevent radioactively-
contaminated scrap from entering the United States®® (See further discussions in
Sections | and J.)

EPA is composed of a headquarters organization and 10 regional offices. Each EPA
Regional Office is responsible for executing Agency’s programs with states in its region.
EPA also has 17 laboratories located across the nation.

E.2.3 U.S. Department of Energy

DOE is responsible for regulating management of its radioactive waste and spent fuel,
other than the disposal of HLW and spent fuel. DOE spent fuel and radioactive waste
management activities designated under the Joint Convention receive independent
oversight from DOE’s Office of Health, Safety and Security (DOE-HSS).%

* See OSWER Directives 9295.8-06 and 9295.8-06a at
http://www.epa.gov/superfund/health/contaminants/radiation/mou.htm

® The U.S. Coast Guard and the U.S. Department of Homeland Security Customs and Border Protection
have the lead in detecting and taking steps to prevent the illegal entry of such materials. They have the
authority to take enforcement actions and, depending on the circumstances, may seize or have a shipment
returned to the point of origination.

% The Offices of Environment, Safety and Health (DOE-EH) and Security and Safety Performance
Assurance (DOE-OA) were dissolved and reconstituted into the Office of Health, Safety and Security in
2006.

64



DOE oversight functions performed by DOE-HSS include:

e Ensuring conformance of DOE activities with applicable laws and requirements
for protecting the environment, and the safety and health of the public and the
workers at DOE facilities;

e Conducting scientific and technical programs to enhance DOE ability to protect
the health and safety of workers and the public;

e Developing effective, efficient, and state-of-the-art environmental, occupational
safety and health, and medical policies and rules for operation of DOE facilities;

¢ Providing technical assistance to DOE programs to foster the identification and
resolution of environment, safety, health, safeguards, and security issues; and

e Ensuring compliance with nuclear safety requirements.

DOE-HSS under DOE Manual 435.1-1, Chapter |, provides an independent overview of
radioactive waste management and decommissioning programs to determine
compliance with Department environment, safety and health requirements and
applicable EPA and state regulations. DOE regulations in 10 CFR Parts 820 and 830
make DOE nuclear safety requirements subject to enforcement by all means, including
civil and criminal penalties.

DOE-HSS develops, manages, and directs comprehensive programs providing effective
health and safety policy to protect health and safety of workers, and for facility and
systems operations safety. It also maintains a formal liaison role with external safety
and health regulators, with internal DOE programs, and line elements and with
contractor organizations on health and safety policy and regulatory issues. DOE-HSS
develops and manages health and safety programs to improve department-wide safety
performance.

DOE-HSS develops, coordinates, and promulgates DOE policy, orders, and standards
for safety and health of workers, facilities, and working conditions. It establishes state-
of-the-art programs, policies, and standards, assuring protection of DOE Federal and
contractor personnel from occupational injury and illness, and safety of facility design
and operations. It also ensures the adequacy of health and safety training for DOE and
contractor employees.

DOE-HSS develops policies and guidance and implementing strategies for the
specialized safety disciplines of nuclear safety, health physics, industrial hygiene, fire
protection, electrical safety, high explosives, firearms safety, pressure safety, and
chemical safety. It establishes DOE policy and guidance and evaluates risk assessment
processes for worker safety. It serves as the primary DOE liaison with the Department
of Labor Occupational Safety and Health Administration and NRC on health and safety
regulation reviews and pending regulatory reform. It also maintains technical expertise
on nuclear safety and occupational safety and health and provides DOE with consulting
services to assist workers in understanding and implementing policies, standards, and
guidance, in response to compliance and program requirement issues. It develops DOE
directives and policies for radiation protection of the public and environment and
guidance for environmental protection. These are promulgated as regulations or issued
as DOE orders.
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The DOE Office of the General Counsel has approval authority for DOE NEPA
analyses. It coordinates with and assists in preparing adequate environmental impact
statements for major DOE proposed actions. It develops written orders, policies,
regulations, and guidance documents for environmental review requirements and
implementation.

DOE-HSS performs independent technical reviews of facility nuclear safety authorization
basis documents and the implementing process to ensure establishing and maintaining
of an adequate safety margin, and control hazards from DOE activities during routine
and abnormal conditions for all facility life cycles. It also performs facility reviews, walk-
downs, and personnel interviews to ensure actual facility conditions (including
operations, where appropriate) are consistent with the authorization basis.

DOE-HSS is responsible for investigations of potential violations of enforceable
requirements, as well as nuclear safety concerns raised by workers at DOE facilities. It
initiates and resolves enforcement actions where warranted in accordance with the
process and procedures of 10 CFR Part 820.

The primary mechanism for enforcement is contractor self-identification and reporting of
potential non-compliant activities as set forth in 10 CFR Part 820, Appendix A
(Enforcement Rule and Policy). The incentive for contractor self-reporting lies in DOE
Enforcement Policy, providing up to 100 percent mitigation of civil penalties when
contractors promptly identify, report, and correct violations. The fundamental tenet of
the enforcement policy is to focus on those violations causing regulatory concern
because of their actual or potential safety significance. Analysis of existing nuclear
safety related events information is used to develop safety significance threshold for
evaluating potential violations for enforcement.

DOE’s Office of Price-Anderson Enforcement maintains the internal self-regulatory
program; investigates potential violations; and, where warranted, initiates enforcement
action including recommending whether civil penalties should be imposed. Those
actions are performed according to processes and procedures in 10 CFR Part 820.
DOE enforces two substantive nuclear safety rules: 10 CFR Part 830 Subpart A, Quality
Assurance and Subpart B, Safety Basis Requirements, and 10 CFR Part 835,
Occupational Radiation Protection. Other requirements found at 10 CFR 820.11,
Information Requirements, and 10 CFR Part 708, DOE Contractor Employee Protection
Program, are also subject to DOE enforcement.

DOE ensures contractor accountability by conducting investigations and program
reviews at selected sites. Two concerns have arisen: (1) issues are sometimes revealed
by safety events preventable through effective performance assessment programs, and
(2) corrective actions are sometimes not effective in preventing recurrence. DOE
developed and maintains the Noncompliance Tracking System (NTS) database where
contractors voluntarily report non-compliances. Because DOE enforcement policy
provides substantial incentives for contractors to self-identify, report, and correct nuclear
safety concerns, voluntary reports into the NTS may result in enforcement discretion.
DOE may either forego or mitigate enforcement action. Some contractors have begun to
move from “event-driven” to “assessment-driven” NTS reports, indicating a proactive
approach to identifying issues and taking actions to address them.
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DOE'’s Office of Independent Oversight within HSS performs independent inspections
and assessments of DOE facilities, including the functional area of environmental
compliance and safety and health. The authority to conduct independent oversight is
formally established through DOE Order 470.2B, Independent Oversight and
Performance Assurance Program. The requirements in DOE Order 470.2B detail the
basis for independent oversight activities; conduct of appraisals; response to significant
vulnerabilities; reporting of appraisal results; and the corrective action development,
approval and closure (follow-up) process for all findings, issues, or concerns identified
during appraisals. The changing mission of many DOE facilities, as well as the aging of
those facilities, increases the importance of assessing HSS policies and programs, as
well as implementing those programs, to evaluate their effectiveness in protecting
workers, the public, and the environment. The Office of Independent Oversight also
ensures identified deficiencies and other important issues are tracked and corrective
actions are taken.

E.2.4 Defense Nuclear Facilities Safety Board

The Defense Nuclear Facilities Safety Board (DNFSB) is an independent Federal
agency established by Congress in 1988. DNFSB’s mandate under the Atomic Energy
Act is to make nuclear safety recommendations concerning DOE defense nuclear
facilities. DNFSB reviews and evaluates the content and implementation of DOE health
and safety standards for design, construction, operation, and decommissioning of
defense nuclear facilities. DNFSB must then recommend to the Secretary of Energy any
specific measures, such as changes in content and implementation of those standards,
DNFSB believes should be adopted to ensure the public health and safety are
adequately protected. DNFSB also reviews the design of new defense nuclear facilities
before construction begins, as well as modifications to older facilities, and is required to
recommend changes to protect health and safety. Independent review and advisory
responsibilities of the DNFSB continue throughout the full life cycle of facilities, including
shutdown and decommissioning.

E.2.5 Nuclear Waste Technical Review Board

Congress created the U.S. Nuclear Waste Technical Review Board (NWTRB) in 1987 to
independently review Yucca Mountain technical activities. The NWPAA authorized a
board of 11 part-time members. The NAS recommends candidates, and the President
makes the appointments. NWTRB is an independent Federal agency and reports its
conclusions and recommendations to Congress and DOE at least two times a year.

E.2.6 National Council on Radiation Protection and Measurement

The National Council on Radiation Protection and Measurement (NCRP) is a private,
Congressionally-chartered organization of radiation protection experts established in
1964. It has predecessor functions dating back to 1928, such as formulating and
disseminating information, guidance, and recommendations on radiation protection and
measurements, representing the consensus of leading scientific thinking. NCRP
recommendations are important to radiation users, the public, and other state, national
and international groups concerned with radiation matters. Individuals and industrial
organizations employing radiation sources turn to these recommendations to be sure
their equipment and practices embody the latest concepts in radiation protection. Non-
governmental groups concerned with improving protection efforts and disseminating
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information on radiation protection look to NCRP for guidance. Governmental
organizations, including NRC, EPA, DOE, the U.S. Public Health Service, and state
governments consider NCRP recommendations when formulating the scientific and
policy basis of their radiation protection activities. NCRP also works closely with various
international bodies concerned with radiation protection, such as ICRP.

E.2.7 Regulatory Authorities of States

Provisions of law allow Federal agencies to delegate or relinquish certain regulatory
responsibilities to the states having radioactive materials or nuclear facilities. More
complex facilities such as nuclear power plants are regulated by Federal authorities.
Regional arrangements allow closer coordination, such as using radioisotopes for
medical uses. These arrangements are not necessarily mandatory, but where the state
can demonstrate adequate competencies, the appropriate Federal agency can transfer
regulatory authority.

E.2.7.1 EPA Authorized States

EPA delegates authorities to states in two areas of radioactive waste management.
NESHAPs regulations are based on the requirements of the Clean Air Act law, and the
authority for delegating to states is described by law. A state must have emission limits
at least as stringent as EPA’s national standards. For a state to be delegated authority,
it must develop state implementation plans (SIPs) explaining how the state will do its job.
A SIP is a collection of the regulations a state will use in remediating polluted areas.

The states must involve the public, through hearings and opportunities to comment, in
developing each SIP. EPA must approve each SIP, and if a SIP is not acceptable, EPA
can take over enforcing the Clean Air Act. EPA and the states inspect regulated
facilities periodically, can fine violators, and have other enforcement authority. A state is
not required to apply for all aspects of the NESHAPs program, and EPA can approve
delegation of some requirements while denying others. Most states have not pursued
delegation of radionuclide NESHAPs. The law also allows the public to sue the
government to provide and enforce standards.

EPA’s process for delegating RCRA hazardous waste requirements to states is similar.
The state must have a program at least as stringent as EPA’s, and the application for
authorization must address specific areas of compatibility. The statutory basis for
specific rules, however, may differ. Some “base” requirements must be adopted by
states, while states may choose not to adopt other rules. The rule issued by EPA in
2001, and described in Section E.2.2.3, allowing mixed radioactive and hazardous waste
generators to remain exempt from the hazardous waste requirements, for example, is
not immediately effective in authorized states because it provides for a less stringent
method of managing these wastes. Authorized states can choose to adopt all, part, or
none of this rule (for example, states without disposal facilities will be unaffected by
those provisions, but the provisions related to storage are more widely applicable). If the
rule is adopted, however, EPA must authorize the state to implement it. As of
September 30, 2007, 33 states had adopted all or part of the rule, and 15 had been
authorized to implement it.
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Only two states are not authorized for the “base” RCRA program, but some states have
chosen to issue more stringent regulations in some areas (for example, states can
declare certain wastes as hazardous even if EPA does not). Similarly, authorized states
may approve disposal of certain types of radioactive material in a hazardous waste
landfill. The program elements required to be addressed in a state’s application for
authorization are described in 40 CFR 271.5. EPA approves a state’s application
through rulemaking, including announcement in the Federal Register and incorporation
into 40 CFR Part 272. Other than adoption of the “base” EPA program, there is no
requirement for state programs to be compatible with each other. Information on areas
where a state’s program differs from EPA requirements may be obtained from individual
states.

E.2.7.2 NRC Agreement States

The Atomic Energy Act of 1954 (AEA), as amended, provides a statutory basis for NRC
to relinquish to the states portions of its authority to license and regulate byproduct
materials (radioisotopes); source materials (uranium and thorium); and certain quantities
of special nuclear materials. As of April 2008, 35 of the 50 states have entered into
Agreements with NRC. Three states have filed intent to become Agreement States.

Agreement States are those states having entered into an effective regulatory
discontinuance agreement with NRC under subsection 274b. of the AEA. The role of the
Agreement States is to regulate most types of radioactive material in accordance with
the compatibility requirements of the AEA. These types of radioactive materials include
source material (uranium and thorium), reactor fission byproducts, byproduct materials
as defined in Section 11.e of the AEA, and quantities of special nuclear materials (SNM)
not sufficient to form a critical mass. NRC under its own internal practices, periodically
reviews the performance of each Agreement State to assure compatibility with its
regulatory standards. See Section E.2.1.5 on NRC’s Integrated Materials Performance
Evaluation Program (IMPEP).

Agreement States issue radioactive material licenses, promulgate regulations, and
enforce those regulations under the authority of each individual state’s laws. The
Agreement States conduct their licensing and enforcement actions under direction of the
governors in a manner compatible with the licensing and enforcement programs of NRC.

NRC assistance to states entering into agreements includes review of requests from
states to become Agreement States, or amendments to existing agreements, meetings
with states to discuss and resolve NRC review comments, and recommendations for
NRC approval of proposed agreements. NRC also conducts training courses and
workshops; evaluates technical licensing and inspection issues from Agreement States;
evaluates state rule changes; participates in activities conducted by the Organization of
Agreement States®” and the Conference of Radiation Control Program Directors, Inc.;
and provides early and substantive involvement of the states in NRC rulemaking and
other regulatory efforts. NRC also coordinates with Agreement States on event
reporting and information and responses to allegations reported to NRC involving
Agreement States.

See http://www.agreementstates.org for more information.
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